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THE    PRACTICE    OF    HYPNOTIC 
SUGGESTION. 


''Prove  all  things,  hold  fast  that  tvhich  is  good. 


CHAPTER   I. 

INTRODUCTION. 


Hypnotism  is  no  new  thing',  but  has  in  some  form  or  other 
been  known  since  the  earliest  times;  it  was  practised  by  the 
Egyptians,  Persians,  Greeks,  and  Indians,  and  employed  by 
priests,  mystics,  soothsayers,  fakirs,  and  charlatans;  it  has 
appeared  in  our  own  country  as  animal  magnetism,  mesmer- 
ism, electro-biology,  electro-psychology,  and  I  know  not  by 
how  many  other  titles.  (Naaman  is  supposed  to  have  re- 
ferred to  animal  magnetism,  so  called,  when  he  said  to  Elisha's 
messenger,  "  I  thought.  He  will  surely  come  out  to  me,  and 
stand,  and  call  on  the  name  of  the  Lord  his  God,  and  strike 
his  hand  over  the  place,  and  recover  the  leper  "  [2  Kings,  v.  11]. 
The  original,  I  believe,  might  fairly  be  rendered,  "  move  his 
hand  up  and  down  over  the  place." 

Yon  Helmont  [1577-1644]  wrote  a  treatise  on  "The  Mag- 
netic Cure  of  Wounds." 

Father  Kircher  in  1646  described  his  experiments  on  ani- 
mals, in  whom  he  produced  a  kind  of  catalepsy. 

The  "  ghost  dances  "  of  which  we  have  recently  (1890)  heard 
so  much  in  connection  with  the  Indian  rising,  seem  to  consist 
in  producing  hypnosis  by  dancing  in  a  circle.) 

It  has  at  different  times  and  in  different  countries  been  the 
subject  of  investigation  by  royal  and  academic  commissions, 
and  special  legislation  has  been  called  into  existence  to  deal 
with  it. 

Friedrich  Anton  Mesmer  (Mesmer  was  born  at  Weiler,  near 
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Stein,  in  1734.  He  graduated  M.D.  in  1766,  defending  a  thesis 
on  "  The  Influence  of  the  Planets  on  the  Human  Bodj'."  He 
died  at  Mersburg-  in  1815),  a  doctor  of  medicine,  of  Vienna, 
settled  in  Paris  about  1778,  and  soon  created  a  furor  on  ac- 
count of  the  wonderful  cures  which  it  was  alleged  he  effected 
by  means  of  magnetism.  He  publicly  asserted  that  his  treat- 
ment was  of  univ^ersal  applicability,  and  that  his  discoveries 
would  "  enable  the  physician  to  decide  upon  the  health  of  every 
individual,  and  of  the  presence  of  the  diseases  to  which  he 
may  be  exposed.  In  this  way  the  art  of  healing  may  be 
brought  to  absolute  perfection." 

Mesmer  surrounded  his  treatment  with  a  great  deal  of  im- 
pressive myster3\  His  patients  assembled  in  a  large  room 
dimly  and  religiously  lighted,  and  from  an  adjoining  room 
came  the  enchanting  strains  of  harp  or  harmonicon.  In  the 
centre  of  the  patients'  room  stood  the  "  haquet,"  a  large  tub 
containing  bottles;  iron  rods  were  also  stretched  outward 
from  the  tub,  and  these  were  held  by  the  patients,  while  the3^ 
gazed  upon  the  bottles.  Cords  connected  the  patients  to  each 
other. 

Mesmer  himself  walked  about  the  apartment,  carrjang  an 
iron  rod,  with  which  he  touched  the  patients.  Sometimes  he 
discarded  his  rod,  in  order  to  magnetize  special  patients  either 
by  means  of  strokings  or  by  what  we  call  fascination. 

Many  of  his  clients  were  convulsed,  some  became  violent, 
and  for  the  latter  padded  rooms  were  provided. 

The  clamor  to  be  treated  by  Mesmer  became  so  great  that 
the  hotel  which  he  rented  could  not  hold  the  applicants,  and 
he  had  to  undertake  to  impart  the  magnetic  virtue  to  a  tree 
in  one  of  the  streets,  round  which  hundreds  of  people  gathered 
daily. 

The  Faculty  of  Medicine  held  a  meeting  to  inquire  into  the 
new  method,  but  they  seem  to  have  condemned  Mesmer,  with- 
out any  investigation. 

He  left  Paris  in  disgust,  notwithstanding  a  government 
offer  of  a  life  pension  to  remain.  After  a  time  he  returned, 
and  in  1784,  by  the  order  of  Louis  XVI.,  a  government  com- 
mission was  appointed  to  inquire  into  his  pretensions.  The 
report  of  the  commission  was  adverse,  asserting  among  other 
things  that  "there  is  nothing  to  prove  the  existence  of  the 
animal  magnetic  fluid,"  and  that  "'  all  treatment  in  public,  in 
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which  magnetism  is  employed,  must  in  the  end  be  productive 
of  evil  results." 

The  first  signature  to  this  report  is  "  B.  Franklin/'  our  own 
great  scientist  (though  Franklin  appended  his  name  to  this 
report,  he  was  unable  through  ill  health  to  attend  any  of  the 
meetings  in  Paris,  and  only  witnessed  a  few  experiments  con- 
ducted by  the  commissioners  in  his  own  house  at  Passy.  One 
of  the  commissioners,  De  Jussieu,  refused  to  sign  the  report, 
but  declared  in  a  separate  statement  that  "man  can  produce 
upon  man  a  positive  action  by  means  of  friction,  by  contact "), 
and  among  the  others  is  that  of  Guillotin. 

This  was  the  death  blow  to  Mesmer's  popularity  in  Paris, 
and  he  proceeded  at  once  to  Germany. 

Mesmerism,  however,  continued  to  be  practised  in  France 
b3'  individual  observers. 

In  1812  the  Prussian  government  sent  Wolfart  to  Frauen- 
field,  where  Mesmer  had  settled,  to  examine  and  report.  Wol- 
fart not  only  declared  in  favor  of  Mesmer,  but  adopted  his 
practice  in  his  hospital  treatment.  In  1817  a  law  was  passed 
confining  the  use  of  magnetism  in  Prussia  to  medical  men. 

Du  Potet  began  a  series  of  observations  at  the  Hotel  Dieu 
in  1820,  and  in  1825  the  French  Academy  of  Medicine,  at  the 
solicitation  of  Foissac,  appointed  another  commission  to  re- 
examine the  claims  of  animal  magnetism.  The  report  of  this 
commission  concludes  thus :  "  Some  of  the  magnetized  patients 
experienced  no  benefit.  Others  derived  more  or  less  relief 
from  the  treatment;  in  one  case  habitual  suffering  was  sus- 
pended, in  another  strength  returned,  in  a  third  epileptic  at- 
tacks were  averted  for  several  months,  and  in  a  fourth  serious 
paralysis  of  long  standing  was  completely  cured. 

"  Considered  as  the  agent  of  physiological  phenomena,  or 
as  a  therapeutic  expedient,  magnetism  must  take  its  place  in 
the  scheme  of  medical  science,  and  consequently  it  should  be 
practised  or  superintended  by  physicians  only." 

Strange  to  say,  such  was  the  prejudice  among  the  general 
body  of  Academicians,  this  report  was  suppressed. 

About  1837  Du  Potet  came  to  London,  and  made  the  ac- 
quaintance of  Dr.  John  EUiotson,  at  that  time  physician  to 
the  University  College  Hospital. 

EUiotson  was  so  much  impressed  by  what  Du  Potet  showed 
him  that  he  adopted  magnetism  into  his  regular  practice. 
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The  council  of  the  University  College  passed  a  resolution  for- 
bidding the  use  of  the  new  agency  in  their  hospital.  (Extract 
from  the  minutes  of  the  Council :  "  Resolved,  that  the  Hospi- 
tal Committee  be  instructed  to  take  such  steps  as  they  shall 
deem  most  advisable  to  prevent  the  practice  of  mesmerism,  or 
animal  magnetim,  in  future  within  this  hospital "  [December 
27th,  1838].)  Elliotson  refused  to  submit  to  such  dictation,  and 
at  once  threw  up  his  post. 

Mesmerism  was  also  bitterly  attacked  by  the  medical  jour- 
nals (extracts  from  the  "  Lancet : ''  "  The  science  of  mesmer- 
ism dares  no  longer  affront  the  common-sense  of  the  profes- 
<.sion,  or  dares  to  show  its  face  after  the  last  exposure  [Sep- 
tember 15th,  1838].  We  regard  its  abettors  as  quacks  and  im- 
postors; they  ought  to  be  hooted  out  of  professional  society." 
"  The  patient,  alias  the  victim,  alias  the  particeps  criminis, 
is  almost  as  bad  as  the  operator;  and  even  the  man  who 
reads  about  such  performances  is  a  leper  "  [October  29th,  1842]), 
but  in  spite  of  such  opposition  Dr.  Elliotson  continued  to  ad- 
vocate and  practise  mesmerism,^  and  so  high  was  the  value 
set  upon  his  attainments  as  a  phj^sician,  and  his  integrity  as 
a  gentleman,  that  the  College  of  Physicians  invited  him  to 
deliver  the  Harv^eian  oration  in  1846,  the  president  expressing 
the  hope,  and  the  registrar  assuring  him  of  the  "generally 
and  strongl}^  felt  wish,"  that  he  would  accept  the  honorable 
office. 

In  the  oration  which  he  delivered,  Elliotson  referred  to  the 
treatment  Harvej^  had  received  when  he  first  made  known 
his  great  disco ver^-,  how  he  was  declared  to  be  a  fool,  how  his 
practice  dwindled  away,  how  he  was  lampooned  from  one  end 
of  Europe  to  the  other,  and,  in  proof  of  the  bitterness  of  the 
attacks,  quoted  the  following  words  of  Harvey  to  show  how 
painfully  this  great  man  was  stung:  "Dogs  must  bark  and 
vomit  forth  what  is  in  them,  .  .  .  but  we  must  prevent  them 
from  biting  or  infecting  with  their  maddening  venom,  or 
gnawing  the  bones  and  foundations  of  truth.  .  .  .  Let  them 
continue  to  revile  till,  if  they  are  not  ashamed,  thej'  are  at 
least  sick  and  tired."  (Harvej'-  died  in  1657,  at  the  age  of  sev- 
enty-nine. Hume,  in  his  "  Historj'  of  England,"  tells  us  that 
Harvey's  "practice  in  London  diminished  extremely,  from 
the  reproach  drawn  upon  him  by  his  great  and  signal  dis- 
coverv.") 
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Elliotson  had  not  long-  to  wait  for  the  iron  to  enter  his  own 
soul,  and  for  the  same  weapons  of  personal  vilification,  which 
had  been  used  to  crush  Harvej^  to  be  wielded  against  himself. 

His  Harveian  oration  was  delivered  on  June  25th,  and  on 
July  4th,  1846,  the  "  Lancet "  wrote, "  Does  he  himself  (Dr.  Elliot- 
son)  treat  the  harlotry  which  he  dares  to  call  science  with  any 
respect  ?  "  and  in  1848,  the  Harveian  orator  for  the  year,  Dr. 
Francis  Hawkins,  used  these  words :  "  Among  the  quacks,  the 
impostors  called  mesmerists  are  in  my  opinion  the  especial 
favorites  of  those,  both  male  and  female,  in  whom  the  sexual 
passions  burn  strongly,  either  in  secret  or  notoriously.  De- 
cency forbids  me  to  be  more  explicit." 

The  apothecarj^  of  the  Middlesex  Hospital,  Mr.  George 
Corfe,  also  issued  a  pamphlet,  entitled  "  Mesmerism  tried  by 
the  touchstone  of  truth,"  from  which  I  extract  the  following: 
"  All  the  patients  have  universally  expressed  themselves  worse 
than  before,  when  real  disease  existed ;  and  when  nervous  dis- 
orders only  were  present,  the  mind  has  been  worked  upon,  the 
lascivious  passions  have  been  excited,  and  the  will,  unable  to 
control  the  animal  desires,  has  lost  its  balance,  and  the  pa- 
tient has  then  been  momentarily  stupefied,  .  .  .  but  only  to 
wake  to  a  more  libidinous  state  than  before;  and  this  has  sent 
them  sooner  or  later  to  wander  about  the  streets  to  gratify 
their  lusts,  and  thus  they  have  become  open  prostitutes. 

"  I  hesitate  not  to  affirm  that  it  (mesmerism)  is  from  the 
devil ;  ...  it  is  my  firm  conviction  that  any  individual  who 
ardently  pursues  such  a  tract  of  delusion  ...  is  possessed 
of  devils." 

Again  in  1850,  another  Harveian  orator.  Dr.  J.  A.  Wilson, 
says :  "  Get  out  of  the  way,  .  .  .  you  h^^dropathists,  .  .  .  3'ou 
mesmerists.  To  all  who  cultivate  genuine  medicine,  .  .  .  who 
trj^  to  preserve  their  good  feelings,  .  .  .  purity,  and  morals,  to 
all  who  prefer  living  in  honest  poverty  to  growing  rich  by  the 
systematic  quackeries  and  mesmerism,  ...  let  us  return  due 
thanks." 

It  is  interesting  to  notice  that  hydropathy,  which  is  here 
so  sweepingly  denounced,  has  now  made  good  its  claims  to 
be  considered,  and  that  in  all  modern  works  on  therapeutics 
it  ranks  as  a  legitimate  and  useful  agent. 

To  us  who  look  dispassionately  back  to  the  warfare  against 
Elliotson,  it  may  seem  that  the  fighting  was  not  fair.     I  can- 
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not  saj'  whether  ElUotson  laid  his  case  wisely  before  the  pro- 
fession of  his  time,  but  it  does  appear  to  me  that  personal 
abuse  and  indecent  insinuation  are  poor  forms  of  argument. 
However,  they  succeeded  in  ruining  Elliotson.  (One  reason 
why  Elliotson  was  so  bitterly'  attacked,  and  which  seems  to 
have  been  to  some  extent  a  justification  of  the  attitude  of  his 
opponents,  was  that  he  largely  employed  two  sisters  named 
Okey  to  diagnose  obscure  cases.  The.y  were  what  we  would 
call  "  clairvoyantes."  The  use  of  such  assistants  finds  no  coun- 
tenance in  Nancy;  though  in  Paris,  Luys'  "transfer"  subjects 
are  closely  akin.     See  later.) 

Let  us  hope  that  in  these  days  scientific  observation  and 
critical  examination  will  replace  prejudice  and  vituperation. 

Dr.  James  Esdaile,  in  1845  (a  most  interesting  biography 
of  Esdaile  is  published  in  Leslie  Stephen^s  "Dictionary  of 
National  Biography,"  from  tlie  pen  of  Dr.  A,  T.  Myers.  From 
it  I  cull  the  following  notes :  Esdaile  was  born  in  Montrose  in 
1808,  and  graduated  as  M.D.  in  the  University  of  Edinburgh 
in  1830.  He  went  to  Calcutta  in  the  service  of  the  East  India 
Company  in  1831,  but  was  afterward  given  charge  of  the 
Hooghly  Hospital.  He  had  read  newspaper  scraps  concern- 
ing mesmerism,  but  the  first  time  his  attention  was  seriously 
drawn  to  the  subject  was  when  he  read  Elliotson's  statements. 
Esdaile  had  never  seen  any  one  mesmerized  before  trying  his 
first  experiment,  on  April  4th,  1845,  on  a  Hindoo  convict,  who 
was  in  need  of  two  ver3'  painful  operations.  When  the  pain 
was  most  severe,  and  only  one  operation  complete,  it  occurred 
to  him  to  try  to  soothe  the  patient  b^^  "  mesmeric  passes." 
After  a  time  deep  sleep  was  induced,  with  complete  anaes- 
thesia. This  experiment  was  witnessed  by  an  English  judge, 
who  testified  to  the  suspension  of  sensibilit3\  A  week  later 
Esdaile  again  mesmerized  the  patient,  and  performed  the 
second  operation  quite  painlessly.  These  results  were  first 
printed  in  the  "  Lidia  Journal  of  Medical  and  Physical  Science," 
May,  1845.  When  Esdaile  had  collected  one  hundred  cases 
of  aneesthetic  operations,  he  reported  the  results  to  the  gov- 
ernment, whereupon  Sir  Herbert  Maddock,  the  deputy  gov- 
ernor of  Bengal,  appointed  a  committee  of  seven  members, 
four  of  whom  were  medical  men,  to  report  on  Esdaile's  opera- 
tions. They  carefully  investigated  nine  operations,  on  which 
they  reported  favorablj^,  adding  that  it  was  "incumbent  on 
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the  government  to  afford  to  their  zealous  and  meritorious 
officer  such  assistance  as  may  facilitate  his  investigations." 
Accordingly  in  November,  1846,  a  small  hospital  in  Calcutta 
was  placed  at  his  disposal  for  a  year.  Medical  visitors  were 
appointed,  who,  in  December,  1847,  reported  that  "  complete 
insensibility  to  pain  was  attained  by  mesmerism  in  the  most 
severe  operations,  and  its  influence  in  reducing  the  shock  of 
the  operation  was  decidedly  favorable."  The  new  governor- 
general.  Lord  Dalhousie,  in  January,  1848,  promoted  Esdaile 
to  be  presidency  surgeon,  and  in  1850  further  promoted  him 
to  be  marine  surgeon.  Esdaile  left  Calcutta  June  1st,  1851, 
having  recorded  2G1  painless  operations,  with  a  mortality  of 
five  and  one-half,  per  cent.  He  settled  in  Perth,  but  after- 
ward went  to  live  at  Sydenham,  where  he  died,  January  10th, 
1859,  aged  fifty),  began  to  make  use  of  mesmerism  in  Calcutta, 
and  was  so  successful  that  the  government  placed  a  special 
hospital  at  his  disposal.  He  has  left  a  record  of  over  250  oper- 
ations painlessly  performed  by  the  aid  of  mesmerism,^  includ- 
ing such  major  cases  as  lithotomj-,  amputations,  and  the  re- 
moval of  large  tumors  in  elephantiasis.  (I  recently  had  a 
communication  from  a  general  who  was  present  at  one  of 
Esdaile's  operations.  He  informs  me  that  he  saw  a  tumor 
removed- which  was  larger  than  the  patient's  body,  and  had  to 
be  held  up  by  a  chain  from  the  ceiling  during  the  operation.) 

To  James  Braid,  a  Manchester  surgeon,  the  honor  is  now 
generally  accorded  of  having  rescued  mesmerism  from  the 
region  of  quackery,  and  of  endeavoring  to  secure  it  a  recog- 
nized place  in  medicine. 

In  1841  Braid  was  greatly  struck  by  the  public  exhibitions 
of  Lafontaine,  and  determined  to  put  their  genuineness  to  the 
test.  He  made  experiments  on  his  wife  and  servants,  and 
found  that  he  could  produce  what  was  called  "mesmeric 
sleep  "  by  inducing  them  to  look  steadily  at  the  neck  of  a  bot- 
tle or  similar  object  held  in  front  of  and  a  little  above  the 
eyfes. 

He  very  early  became  convinced  that  the  so-called  sleep 
did  not  depend  on  any  mysterious  fluid  or  influence  passing 
from  the  operator  to  the  subject,  and  so,  to  put  an  end  to  such 
pretensions,  proposed  that  the  term  "hypnotism"  should  re- 
place "mesmerism,"  "animal  magnetism,"  etc. 

Braid  appears  to  have  had   considerable  success  in  the 
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treatment  of  various  ailments,  and  also  in  the  use  of  hj'pno- 
tism  for  the  production  of  anaesthesia.  In  1842  he  offered  to 
read  a  paper  and  give  a  demonstration  before  the  British 
Association,  which  was  about  to  meet  in  Manchester,  but  the 
offer  was  not  accepted.  (Seeing  that  there  was  a  medical 
section  at  the  meeting-  in  question,  it  seems  strange  that  the 
British  Association  should  have  declined  Braid's  paper;  and 
a  reference  to  the  reports  of  the  section  makes  the  refusal 
highly  amusing,  for  among  the  papers  which  were  accepted 
was  one  on  the  "  Palpi  of  Spiders,"  the  object  of  which  was 
to  prevent  the  audience  mistaking  young  spiders  for  old 
ones  I) 

In  1843  he  published  a  book  dealing  with  the  subject.^  He 
claimed  to  have  found  hypnotism  useful  in  cases  of  rheuma- 
tism, epilepsy,  paralysis,  neuralgia,  palpitation,  etc. 

Soon  after  the  appearance  of  Braid's  book.  Dr.  Joly,  of 
London,  amputated  an  arm  painlessly  \>y  means  of  hypnotic 
angesthesia  (1845),  and  Drs.  Fanton  and  Toswell  were  equally 
successful  in  a  case  of  thigh  amputation.  The  great  Liston, 
too,  made  use  of  Braid's  method  in  some  of  his  operations,  and 
the  celebrated  surgeons  Velpeau  and  Broca  reported  that 
they  had  employed  hypnotism  satisfactorily  in  twenty-four 
operations. 

The  great  body  of  the  profession,  however,  do  not  seem  to 
have  taken  kindly  to  hypnotism,  and  so  when  chloroform  was 
introduced,  and  rightly  thrust  hj'pnotic  anaesthesia  into  the 
shade.  Braid's  work  was  speedily  forgotten,  and  the  thera- 
peutic possibihties  of  hypnotism  completely  ignored.  (I  have 
made  careful  inquiries  from  physicians  and  surgeons  in  Man- 
chester who  still  remember  Braid  and  were  present  at  many 
of  his  demonstrations.  The  general  consensus  of  their  opin- 
ion is  that  hypnotism  was  wrecked  for  the  time  being  by 
Braid's  own  over-zeal.  Like  man.y  another  pioneer  he  became 
an  enthusiast,  and  claimed  too  much  for  the  agency  he  sought 
to  introduce. 

I  cannot  help  thinking,  however,  that  the  real  reason,  per- 
haps now  forgotten,  was  the  dread  of  facing  the  attacks  which 
were,  as  we  have  seen,  made  on  Elliotson.) 

It  must  not  go  unmentioned  that  a  few  men  of  note  did  in- 
vestigate the  phenomena  of  hypnotism  at  this  time.  Thus  we 
find  Sir  David  Brewster,  Sir  William  Hamilton,  Dr.  Simpson, 
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Greg'orj^'*  Carpenter,  and  others  trj'ing-  to  solve  some  of  its 
problems. 

Here  and  there,  too,  might  be  found  medical  men  venture- 
some enoug-h  to  make  a  regular  use  of  hypnotism ;  but  profes- 
sional opinion  had  practically  relegated  it  to  the  charlatans, 
and  in  1850  there  were  flourishing  "  mesmeric  infirmaries  "  in 
Bristol  and  London  (Bedford  Street),  conducted  apparently 
solely  by  laymen ;  the  superintendent  of  the  latter  institution 
publishing  a  report  of  his  successes  in  1851,  and  claiming  to 
have  cured  many  of  the  "  incurables  "  of  the  regular  hospitals, 
including  cases  of  deafness,  hemiplegia,  and  chronic  rheuma- 
tism.^ 

At  this  period  also  there  was  published  quarterly  a  re- 
view entitled  "  Zoist,"  a  journal  of  cerebral  phj- siology  and 
mesmerism,  largely  devoted  to  alleged  cures  by  mesmerism. 

Even  this  development  seems  to  have  pined  away,  and 
after  1855  we  find  little  mention  of  the  employment  of  hypno- 
tism, by  either  medical  men  or  laymen,  as  a  curative  agent  in 
England. 

The  labors  of  Elliotson  and  Braid,  who  were  without  honor 
in  their  own  country,  were  not  to  be  wholly  lost  sight  of.  A 
cop3^  of  Braid's  book  fell  into  the  hands  of  a  Dr.  Liebeault, 
then  a  young  man,  practising  in  Nanc3\  He  was  very  much 
impressed  with  the  experiments  of  the  Manchester  surgeon, 
and  at  once  proceeded  to  repeat  them.  He  found  that  he 
could  readily  produce  hypnosis,  and  that  it  seemed  to  be  fol- 
lowed by  beneficial  results.  An  extended  trial  convinced  him 
that  hj^pnotism  was  capable  of  becoming  a  useful  remedial 
agent,  and  so  he  opened  a  free  dispensary  for  the  treatment 
of  the  poor  of  his  town  in  1860. 

At  first  he  followed  Braid's  methods  to  the  letter,  but  he 
soon  found  that  verbal  suggestions  greatly  heightened  the 
effect  of  hypnotism,  and  began  to  employ  them  in  every  case. 

It  must  not  be  assumed,  as  it  is  very  often,  that  Braid  had 
entirely  overlooked  the  influence  of  suggestion,  but  he  cer- 
tainly had  not  used  it  regularly,  nor  sought  to  make  it  the 
main  part  of  his  treatment. 

In  1866  Liebeault  published  his  first  work  on  the  subject.^ 
This  was  received  with  suspicion,  and  its  author  was  regarded 
by  his  professional  brethren  as  either  a  knave  or  a  fool.  Still, 
he  kept  on  his  way,  undisturbed,  happy  in   the  belief  that. 
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though  he  was  unnoticed,  naj',  even  shunned,  by  the  medical 
men  of  Nancj',  he  was  at  least  rendering-  good  service  to  the 
suffering  poor,  from  whom  he  sought  no  reward. 

We,  in  England,  might  have  remained  in  ignorance  of 
Liebeault  and  his  method  had  it  not  been  that  in  1881  M. 
Dumont,  of  the  Nancy  Facult3^  of  Medicine,  began  to  attend 
his  dispensary,  and  was  convinced  of  the  genuineness  of  his 
work.  Dumont  made  some  experiments  in  the  Mareville  Asy- 
lum, which  were  satisfactory,  and  in  1882  he  read  a  com- 
munication before  the  medical  societ}^  and  shoAved  some  of 
his  patients  whom  he  had  successfully^  treated  hy  Liebeault's 
plan. 

Professor  Bernheim  was  present  (probably  both  M.  Dumont 
and  Professor  Bernheim  were  led  to  inquire  into  the  work  of 
the  hitherto  obscure  hypnotist  of  their  own  town,  by  the  at- 
tention which  was  attracted  to  the  subject  of  h^-pnotism  by 
Charles  Richet's  article,  "  Du  Somnambulism  Provoque,"  pub- 
lished in  1875,  and  still  further  by  the  renowned  Charcot's  ex- 
periments begun  at  the  Salpetriere  in  1878)  and,  to  use  his 
own  words,  has  since  experimented,  "  with  great  scepticism, 
in  the  beginning,  I  must  confess,"  but  he  met  with  "  results 
so  certain  and  striking  that  they  forced  the  duty  of  speak- 
ing" upon  him.  He  published  in  1886  his  great  work  on  hyp- 
notism in  its  therapeutic  application.'' 

So  great  a  reputation  was  enjoyed  by  Bernheim  that  his 
adoption  of  hypnotism  at  once  secured  it  the  respectful  at- 
tention of  a  large  section  of  the  profession,  and  now  it  has 
its  practical  adherents  in  France,  Germany,  Russia,  Austria, 
Italy,  Spain,  Belgium,  Holland,  Sweden  and  Norway,  Switzer- 
land, Denmark,  Portugal,  Greece,  and  America.  (So  impor- 
tant has  the  study  of  hypnotism  become  that  not  only  had  the 
International  Congress  of  Experimental  Psychologj^  [Congres 
de  Psychologie  Physiologique]  held  in  Paris  in  1889  a  special 
section  for  its  consideration,  but  there  was  also  held,  about  a 
week  earlier,  a  separate  Congres  de  FHypnotisme,  which  was 
successful. 

An  interesting  account  of  the  general  progress  of  hj^p- 
notism,  especially  during  the  past  fifteen  years,  is  to  be  found 
in  the  "Practitioner"  of  March,  1890,  entitled  " Hypnotism 
at  Home  and  Abroad"  by  A.  D.  Myers,  M.D.,  M.R.C.P.) 

The  first  English  medical  man,  so  far  as  I  know,  to  take 
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up  the  Nancy  treatment  was  Dr.  C.  Lloyd  Tuckey,of  London, 
and  to  him  undoubtedly  belongs  the  honor  of  first  daring  to 
challenge  public  opinion,  by  publishing  a  book  advocating  the 
adoption  of  it.^ 

In  1889  Dr.  Auguste  Voisin,  one  of  the  physicians  of  the 
Paris  Salpetriere,  read  a  paper  before  the  British  Medical 
Association  at  Leeds,  in  which  he  reported  cases  which  he 
said  he  had  cured  by  means  of  hypnobic  suggestions.  His 
patients  included  cases  of  delusions,  suicidal  ideas,  acute  mania, 
dipsomania,  onanism,  and  amenorrhoea. 

This  communication  was  received  with  ill-disguised  incre- 
dulit}'. 

A  single  year  has,  however,  sufficed  to  bring  about  a  re- 
markable change  in  the  attitude  of  the  profession  toward  hyp- 
notism, and  the  1890  discussion  at  Birmingham  seemed  like 
the  dawn  of  a  new  era  in  its  career. 

The  fact  that  the  British  Medical  Association,  the  most 
powerful  society  of  medicine  in  the  world,  has  at  last  declared 
the  phenomena  of  hypnotism  to  be  "  worthy  of  investigation  " 
has  justified  every  member  of  our  profession  in  at  least  mak- 
ing himself  familiar  with  the  subject  and,  if  so  inclined,  put- 
ting his  knowledge  into  actual  practice.  The  stigma  of  re- 
proach, which  once  attached  to  the  man  who  investigated 
hypnotism,  is  forever  removed,  and  there  is  no  longer  any 
fear  of  honest  inquiry  being  branded  as  a  sign  of  "  possession 
of  devils.". 

In  common  justice  one  is  also  bound  to  state — and  to  do  so 
is  a  pleasure  as  well  as  a  duty— that  the  "  Lancet "  of  to-day 
and  the  "  British  Medical  Journal "  both  seem  inclined  to  adopt 
a  thoroughly  scientific  and  impartial  spirit  toward  the  inquiry 
of  hypnotism,  and  to  both  those  influential  papers  I  am  per- 
sonally indebted  for  many  acts  of  courtesy  and  consideration. 

To  those  of  my  readers  who  would  like  to  acquaint  them- 
selves more  fully  with  the  history  of  hypnotism  I  can  com- 
mend "Hypnotism,"  by  Dr.  Albert  Moll,  London,  1890;  "Sug- 
gestive Therapeutics,"  by  Professor  Bernheim,  London,  1800; 
"Animal  Magnetism,"  by  Binet  and  Fere,  London,  1888. 


CHAPTER   II. 

DEFINITIONS. 

There  is  nothing  like  starting-  with  clear  ideas,  and  so  at 
the  outset  it  will  be  well  to  differentiate  some  of  the  terms  in 
common  use,  and  state  as  clearly  as  possible  what  we  under- 
stand by  them. 

In  the  last  chapter,  we  were  forced  to  use  the  expressions 
"animal  magnetism,"  "mesmerism,"  and  "hypnotism,'^  to 
some  extent,  as  if  thej^  were  interchangeable. 

Mesmerism  was  clearl^^  synonymous  with  animal  magnet- 
ism, and  was  simpl^^  adopted  bj-  popular  consent  in  honor  of 
Mesmer;  and  the  great  contention  on  his  part  was  that  some 
mysterious  magnetic  influence  passed  from  the  person  of  the 
operator  to  the  subject. 

Braid  denied  that  any  such  influence  existed,  and  explained 
all  the  phenomena  which  he  saw  on  purely  physical  principles, 
and  adopted  the  word  hypnotism  to  signify  this. 

In  many  minds  to-day  there  is  great  doubt  as  to  where 
the  scientific  frontier  between  hj^pnotic  phenomena  and  cer- 
tain other  curious  conditions  should  be  set  up.  Even  Bern- 
heim,  as  recently  as  1889,  declared  that  "  our  knowledge  of 
animal  magnetism  and  hypnotism  is  as  yet  too  imperfect  to 
allow  of  our  fixing"  their  limits  exactly." 

As  this  is  purely  a  practical  book,  and  in  no  way  concerned 
with  any  theories  not  bearing-  on  the  treatment  of  disease,  I 
must  at  once  state  that  I  deliberately  exclude,  from  our 
consideration  here,  thought-reading,  thought-transference, 
spiritualism,  clairvoyance,  and  all  similar  phenomena,  which 
more  or  less  imply  something  like  a  magnetic  effluence  from 
the  operator  or  medium  to  the  subject — though  I  do  not  for 
one  moment  deny  the  great  interest  which  attaches  to  their 
investigation. 

To  those  of  my  readers  who  wish  to  study  these  most  fas- 
cinating subjects,  I  cordially  recommend  a  perusal  of  the  pro- 


The  Practice  of  Hypnotic  Suggestion.  273 

ceedings  if  the  Society  for  Psychical  Research  (Triibner  & 
Co.). 

This  societj'  has  been  in  existence  since  1882,  and  the  ex- 
tent and  quaUty  of  its  investigations  are  astounding.  The 
philosophic  aspect  of  hypnotism  has  also  received  a  large  share 
of  attention,  and  the  observations  of  the  committee  on  hj'p- 
notism,  and  especially  the  reports  of  Messrs.  Mj^res  and  Gur- 
ney,  will  well  repay  careful  perusal. 

We  mean,  then,  hy  the  Avord  "  hj'^pnotism,"  the  science 
which  treats  of  the  condition  which  we  call  "hypnosis,"  but 
disavow  all  claim  to  its  depending  on  any  magnetic  basis. 

By  "  hypnotic  suggestion  "  we  mean  any  suggestion  made 
by  the  operator  to  his  patient,  either  verbally,  in  writing,  by 
gesture,  look,  or  in  an}^  other  way,  during  hypnosis. 

By  the  word  "hypnosis"  {u-vo^  =  sleep)  Braid  clearly 
meant  what  the  mesmerist  called  the  "  magnetic  sleep."  But 
our  use  of  the  term  must  be  qualified,  for  it  is  a  great  mistake 
to  assume  that  all  persons  who  are  hypnotized  sleep,  or  that 
a  person  who  does  not  sleep  is  necessarily  not  in  a  state  of 
hypnosis. 

We  cannot  now  very  well  begin  to  amend  our  nomencla- 
ture, but  it  seems  to  me  almost  a  pity  that  Braid  did  not  select 
some  other  word  which  would  not  in  its  derivation  have  im- 
plied sleep  as  a  special  condition.  By  some  the  term  "  braid- 
ism  "  is  used,  and  certainly  has  the  merit  of  being  colorless 
(see  "  Quain's  Dictionary  of  Medicine  ").  A  long  discussion  on 
the  subject  of  the  terminology  of  hypnotism  took  place  at  the 
Congres  de  Psychologic  Phj^siologique  in  Paris  in  1889.  The 
great  essential  feature  of  h3'pnosis  is,  however,  not  sleep,  but 
a  heightened  receptivity  of  suggestion  with  or  without  sleep; 
in  other  words,  any  suggestion  offered  to  a  person  during 
hypnosis  has  an  exaggerated  effect  on  his  mind. 

Now,  though  this  qualit^^  is  the  really  distinctive  badge  of 
hypnosis,  it  must  be  readily  admitted  that  if  actual  sleep  is 
induced  the  susceptibility  to  receive  suggestion  is  in  most 
cases  increased,  and  my  observations  lead  me  to  believe  that 
up  to  a  certain  point  the  deeper  the  sleep  the  greater  the 
effect  of  suggestion.  (Some  subjects  pass  into  such  a  pro- 
foundl}^  lethargic  condition  that  they  seem  to  be  insensible  to 
suggestion.  Such  cases  are,  however,  comparatively  rare.)  The 
person  who  produces  hypnosis  is  spoken  of  as  a  "hypnotist." 


274  '^^^^  Practice  of  Hypnotic  Suggestion. 

The  person  hypnotized  is  called  a  "  hypnotee,"  of,  less  cor- 
rectly, a  "hypnotic."    He  is  often  also  called  a  "subject." 

"  Hypnogenesis/'  "  hypnosigenesis  "  (Moll),  "  hj^pnogeny  " 
(Myers),  are  all  terms  used  to  express  the  production  of  hyp- 
nosis. 

Methods  of  Producing  Hypnosis. 

Before  considering  what  is  the  condition  of  the  hypnotee, 
it  will  be  well  to  describe  some  of  the  numerous  methods  which 
can  be  employed  to  bring  about  hypnosis. 

Mesmer's  Methods. — As  we  have  seen,  Mesmer  did  not  rely 
solel3'  on  one  method,  but  sought  to  affect  his  clients  in  sev- 
eral directions.  Thus,  he  called  imagination,  music,  fixed  at- 
tention, passes,  and  fascination,  to  his  aid. 

Braid's  Method. — Braid  got  his  subject  to  look  fixedly  at 
some  object,  preferably  shining,  held  before  and  above  the 
eyes,  and  to  rivet  his  whole  attention  on  it. 

The  strained  position  of  the  eyes,  and  the  slight  convergent 
strabismus  which  resulted,  were  held  by  Braid  to  produce  a 
tired  condition  of  the  brain,  and  so  to  encourage  sleep.  Four 
or  five  minutes,  in  general,  sufficed  to  develop  hypnosis  in  this 
way.  Dr.  Carpenter  has  pointed  out  that  the  mere  converg- 
ence upward  of  the  eyes  will  sometimes  produce  hypnosis,  and 
that  thus  persons  in  the  dark  may  be  influenced,  or  that  blind 
persons  may  be  hypnotized.  (Professor  Macalister  thinks 
that  the  forced  upward  gaze  produces  a  strain  on  the  capsule 
of  Tenon,  and  consequent  drag  on  the  sclerotic,  with  intra- 
ocular tension  of  the  vitreous  chamber,  as  well  as  intra-or- 
bital  pressure  on  branches  of  the  fifth  nerve.  See  Lasegue's 
method.) 

Passes. — The  method  of  producing  hypnosis  by  passes 
was  much  affected  \>y  Mesmer  and  all  the  old  "  magnetizers," 
and  great  attention  was  paid  to  the  minutest  details.  There 
were  short  passes  and  long  passes — passes  confined  to  the 
hands,  as  well  as  others  over  the  chest,  or  from  the  head  to 
the  knees. 

These  passes  were  often  accompanied  by  a  fixed  stare  of 
the  operator  into  the  eyes  of  his  subject. 

Moreover,  it  was  held  to  be  essential  that  the  operator 
should  exercise  very  powerful  volition,  and  it  is  interesting  to 
read  the  instructions  given  in  some  of  the  older  handbooks 
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for  "  throwing  by  volition  one's  nervous  energy  into  the  pa- 
tient's bod3\" 

It  was  also  held  by  many  that  it  was  imperative  that  the 
operator  should  not  speak  during-  the  process. 

When  passes  were  made  with  the  intention  of  "  projecting 
healthy  influence  into  the  patient/'  they  were  spoken  of  as 
"positive";  but  when  the  object  was  to  "withdraw  diseased 
influence  from  the  patient,"  they  were  called  "  drawing  off  " 
or  "  negative." 

It  was  held  to  be  necessary  to  make  the  passes  downward, 
as  upward  passes  were  thought  to  produce  headache;  the 
latter  were  sometimes  employed  for  wakening  the  subjects, 
but  only  when  fanning  or  speaking  to  the  patient  failed  to 
arouse  him. 

Professor  Richet,  of  the  University  of  Paris,  uses  passes 
largely  for  the  production  of  hypnosis.  He  proceeds  in  this 
fashion :  The  patient  is  seated,  and  the  operator  sits  in  front 
of  him,  and  raises  his  hands  to  the  level  of  the  patient's  head, 
with  the  palms  toward  the  patient.  They  are  then  slowly 
brought  down  near  but  not  touching  the  patient,  to  the  level 
of  the  stomach;  they  are  then  raised  in  a  circular  way,  and 
brought  down  again,  the  passes  being  at  the  rate  of  three  or 
four  to  the  minute,  and  in  a  successful  case  the  process  occu- 
pies about  ten  minutes. 

Fascination. — What  is  called  the  method  of  fascination 
is  often  used  by  professional  mesmerists.  It  was  especially 
employed  by  one  called  Donato,  and  on  this  account  has  some- 
times been  spoken  of  as  "  donatism." 

The  subject  is  induced  to  gaze  steadily  into  the  operator's 
eyes.  In  a  short  time  it  is  found  that  the  subject  will  imitate 
every  gesture  of  the  operator,  all  the  while  keeping  his  eyes 
fixed  on  those  of  the  operator. 

In  using  this  method  one  has  to  be  very  careful,  for  it  has 
happened  more  than  once  that  the  operator  has  involuntarily 
become  hypnotized  before  the  subject  has  been  affected. 

Lasegue's  Method. — Lasegue,  a  Paris  doctor,  strongly 
advocated  closing  the  eyelids,  and  making  gentle  pressure  on 
the  eyeballs,  which  was  sustained  for  several  minutes  (pression 
des  globes  oculaires).  (Professor  Macalister  thinks,  as  we 
have  seen,  that  Braid's  method  exerts  a  certain  amount  of 
intra-ocular  pressure.  If  this  be  correct,  Lasegue's  method 
XII— 19 
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would  appear  to  be  a  part  of  Braid's,  only  carried  out  in  an- 
other fashion.) 

Berger's  Method. — Professor  Berger,  of  Breslau,  held 
that  warmth  was  alone  sufficient  in^manj^  cases  to  induct; 
hypnosis.  He  found  that  in  some  cases  his  hot  hands  held 
near  the  head  of  the  subject  sufficed.  He  also  claimed  sim- 
ilar results  by  putting-  warm  metal  plates  near  his  patients'" 
heads. 

Fright. — We  all  know,  perhaps  from  personal  experience, 
how  a  sudden  frig'ht  will  for  a  moment  almost  paralj^ze  us. 

The  Abbe  Faria,  a  Portug'uese  priest,  who  lectured  in  Paris 
in  1814,  used  to  g"et  his  subjects  to  concentrate  their  thoughts 
and  g"aze  into  his  eyes.  After  a  short  interval  he  suddenly 
shouted  to  them,  "  Sleep ! "  and  in  many  cases  he  is  said  to 
have  succeeded  in  thus  producing-  hypnosis. 

Charcot  has  found  that  in  many  of  his  subjects  the  unex- 
pected noise  of  a  Chinese  g'ong-  or  the  sudden  flash  of  a  mag-- 
nesium  or  electric  light  produced  hypnosis;  but  it  must  not 
be  lost  sight  of  that  all  Charcot's  subjects  were  hysterical. 

Magnets. — Landowzy  states  that  a  magnet  may,  even 
without  a  person's  knowledge,  bring  about  hypnosis.  This 
observation  is  supported  by  Binet  and  Fere. 

Electric  Battery. — Weinhold  declares  that  he  succeeded 
in  hypnotizing  by  means  of  an  electric  current. 

Monotonous  Sounds,  Smells,  etc. — Charcot  in  some  of 
his  experiments  placed  a  large  tuning-  fork  near  his  subjects, 
and  kept  it  vibrating  by  means  of  an  electromagnet. 

The  ticking  of  a  watch  held  to  the  ear  is  sometimes  used 
successfully. 

Slow  music  will  sometimes  h.ypnotize.  (I  find  these  methods 
greatly  facilitated  by  closing  the  patients'  eyes.) 

Binet  and  Fere  succeeded  in  producing  Iwpnosis  by  fatigu- 
ing the  sense  of  smell  with  the  odor  of  musk. 

LuYS'  Revolving  Mirror. — In  France,  bird-catchers  use 
an  ingenious  method  of  luring  their  victims  to  the  snare.  A 
piece  of  wood  studded  all  over  with  small  squares  of  silvered 
glass  is  mounted  on  a  metal-tipped  stick  in  such  a  way  that 
it  can  rotate.  The  upright  is  then  stuck  in  the  ground,  and 
\iy  means  of  a  cord  the  bird-catcher  is  enabled  from  a  distance 
to  make  the  top  of  the  contrivance  revolve  rapidly.  The 
glittering  of  the  glass  seems  to  fascinate  the  birds,  and  they 
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soon  fly  down  and  hover  about,  when  they  are  easil^^  trapped 
in  nets.  It  is  principally  used  for  catching-  larks,  and  so  is 
often  called  a  "lark  mirror."  Dr.  Luys  thought  the  method 
might  .be  used  for  hypnotizing-  human  being-s,  and  so  he  had  a 
similar  machine  made  on  a  small  scale  and  worked  by  clock- 
work. One  g-reat  advantage  claimed  for  this  "  miroir  rotatif  " 
is  that  it  saves  the  operator  much  fatig-ue,  and  makes  the 
process  much  more  impersonal  than  some  of  the  others.  It 
can  also  be  used  to  hypnotize  a  number  of  subjects  at  one  time. 
Dr.  Luys  further  claims  that  it  never  fails,  and  that  its  employ- 
ment is  never  attended  by  any  unpleasant  consequences.^ 

If  experience  bore  out  these  assertions,  this  instrument 
would  be  very  valuable,  but,  having-  tested  it  largely,  I  must 
say  that  it  is  a  ver}^  unsatisfactory  means  of  inducing-  hj'pno- 
sis.  It  is  very  uncertain,  and  I  have  lately  seen  it  fail  in 
several  cases  in  Luys'  own  clinique.  More  than  this,  I  have 
known  it  in  some  patients  produce  headache,  giddiness,  and 
palpitation. 

As  to  the  claim  that  it  is  impersonal,  the  same  object  can 
be  attained  by  asking  the  patient  to  look  at  a  nail  in  the  wall 
or  any  similar  inanimate  object,  and  if  it  is  desh^ed  to  operate 
on  numbers  of  patients  simultaneously  (a  proceeding  which  I 
must  strongly  deprecate,  as  I  hold  that  each  patient  demands 
the  undivided  attention  of  the  hypnotist)  this  can  just  as  well 
be  done  by  getting  them  to  sit  in  a  circle  and  look  at  a  glass 
ball  placed  on  a  table  in  the  centre  of  the  group. 

Darling's  Method  (Darling  was  an  American  doctor, 
who  came  to  England  to  lecture,  in  1850,  on  what  he  termed 
•'electro-biology,*'  but  which  is  identical  vrith  mesmerism) 
was  to  give  the  patient  a  small  metal  disk,  which  was  held  in 
the  hand,  and  steadily  looked  at. 

Liebeault's,  or  the  Nancy  Method. — After  a  fair  experi- 
ence of  most  of  the  methods  mentioned,  I  have  found  that 
adopted  by  Dr.  Liebeault  to  be  on  the  whole  the  most  satis- 
factor3'-  and  generally  applicable,  as  well  as  freest  from  un- 
pleasant complications. 

I  will  endeavor  to  describe  it  fully. 

-    The  patient  sits  as  comfortably  as  possible  in  an  easj^- 

chair  with  his  back  to  the  light,  and  the  doctor  stands  beside 

him  and   holds  up  the  index  and  middle  fingers  of  his  own 

hand  about  six  or  eight  inches  from  or  a  little  above  the  pa- 
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tient's  eyes.  The  patient  is  told  to  look  at  these,  and  try  not 
to  think  of  anj^thing-.  Almost  immediately  the  operator  be- 
gins, in  a  low  and  monotonous  tone,  to  sug-gest  sleep,  after 
this  fashion:  "  You  are  beginning  to  feel  sleepj^"  "  Your  sight 
is  getting-  dim/'  "  My  fingers  are  getting  indistinct,"  "  Your 
eyelids  are  drooping,"  ''Your  eyes  are  closing,"  "Sleep!" 
etc. 

Presently,  and  in  manj^  cases  in  an  astonishingly  short 
time,  the  patient's  eyes  do  begin  to  blink,  and  then  close,  per- 
haps to  reopen  sluggishly  a  time  or  two  before  finally  closing. 
In  a  space  varying-  from  half  a  minute  to  four  or  five  minutes 
the  eyes  close,  and  show  no  sign  of  opening  again.  If  not,  the 
doctor  g-ently  closes  them,  and  keeps  them  shut  with  his  fin^ 
g-er  and  thumb. 

Then  Dr.  Liebeault  rubs  the  arms,  trunk,  and  leg's,  but  es- 
pecially the  epigastrium,  and  verbally  suggests  warmth. 

Interspersed  with  these  suggestions,  there  is  an  ever-re- 
curring suggestion  of  "  Sleep!  "  {dormez). 

Here,  then,  is  a  method  cbmbining  Braid's  with  verbal  sug- 
gestion, and  herein  lies  the  great  advance  made  by  Liebeault, 
though,  to  his  credit,  it  should  be  stated  that  the  Nancy  phy- 
sician never  wearies  of  expressing-  his  indebtedness  to  the  Eng- 
lish surgeon. 

Liebeault  frequently  adopts  the  method  of  suggestion 
alone,  closing  the  patient's  eyes,  and  repeating  phrases  like 
those  above. 

Bernheim,  too,  largely  adopts  this  plan. 

Amsterdam,  or  Method  by  Suggestion. — The  method  by 
suggestion  alone  is  really,  as  we  have  seeen,  one  of  Liebeault's 
resources ;  but  I  liave  ventured  to  call  it  the  "  Amsterdam  " 
method,  because  I  found  it  exclusively  employed  there  by 
Drs.  Van  Renterghem  and  Van  Eeden,  who  are  both  pupils 
of  Liebeault,  and  tog-ether  conduct  a  perfectly  model  poli- 
clinique. 

These  gentlemen  place  their  patients  lying  down,  close 
their  eyes,  and  verbally  suggest  sleep. 

They  also  gently  stroke  the  forehead  and  temples,  which,  no 
doubt,  hy  its  monotonous  stimulation  of  the  skin  assists  the 
onset  of  hypnosis. 

This  method  is  said  to  succeed  as  well  as  an}"  other;  but 
my  own  experience  leads  me  to  think  that  the  coupling  with 
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suggestion  of  fixing-  the  gaze  on  some  object  is  a  decided  help 
in  many  cases. 

Resume  of  Methods. — I  do  not  pretend  to  have  exhausted 
all  the  devices  for  producing  hj'pnosis,  for  practical  observers 
will  find  that  they  can  succeed  in  endless  ways  by  coupling 
methods  or  tr^'ing  others  analogous  to  those  referred  to. 

Efforts  have  been  made  to  systematize  the  various  methods, 
and  they  have  been  subdivided  into  physical  and  psychical. 

The  physical  are  held  to  be  those  wliich  act  b^^  stimulating 
the  senses,  either  sight  (Braid),  hearing  (Charcot),  smell  (Binet 
and  Fere),  touch  (passes  or  stroking),  electricity,  etc. 

The  psychical  are  held  to  be  those  which  act  by  concen- 
trating the  mind  on  the  idea  of  sleep. 

Further  subdivisions  have  been  made  by  many  writers. 

I  cannot  help  thinking  that  in  most  of  the  so-called  phj' si- 
cal  processes  there  is  a  large  element  of  suggestion,  because 
nearly  everj^  patient  knows  perfectly  well  for  what  purpose 
his  sight,  hearing,  or  touch  is  stimulated. 

•  In  actual  practice  it  will  be  found  that  no  one  plan  will 
succeed  in  all  cases.  Some  patients  will  be  found  wholly  in- 
susceptible to  one  method,  but  will  readily'  yield  to  another. 

I  generally  begin  with  Liebeault's  plan.  If  that  fails,  I  find 
the  next  best  is  to  close  the  eyes,  and  gently  stroke  the  face, 
arms,  and  chest,  verbally  suggesting  sleep  at  the  same  time. 

As  to  the  position  of  the  patient,  I  think  for  many  and 
obvious  reasons  the  sitting  posture  is  preferable  to  the  recum- 
bent; but  in  some  obstinate  cases  I  have  found  that  a  stand- 
ing position  is  distinctly  helpful. 

Aids  to  Hypnosis. — A  quiet  room  is  a  great  help  to  both 
operator  and  subject,  as  any  disturbing  noises  or  movements 
are  apt  to  distract  the  mind  (if  a  person  has  been  hypnotized 
several  times,  he  may  not  be  so  sensitive);  for  this  reason, 
it  is  well  not  to  have  many  people  present. 

It  has  been  stated  that  the  morning  is  the  best  time  to 
hypnotize,  but  I  cannot  say  that  I  have  found  one  time  more 
favorable  than  another.  But  it  certainl}-  has  seemed  to  me 
.that  if  a  patient  is  fatigued  from  over-exertion  he  is  not  so 
easily  affected  as  if  he  is  fresh,  and  probably  this  is  the  reason 
for  preferring  the  morning. 

Ringier  has  noticed  that  summer  is  a  better  time  than 
winter  for  hypnotism. 
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I  do  not  think  the  mere  season  has  any  effect,  but  I  have 
frequently  found  that  if  the  patient  is  cold,  or  the  operator 
touches  him  with  cold  hands,  hypnosis  is  more  diflicult.  How- 
ever, these  difficulties  are  got  over  bj'  having-  a  warm  room  to 
operate  in. 

A  calm  mind  is  most  essential  on  the  patient's  part;  for  if 
he  is  greatly  excited,  or  very  nervous  about  the  effects  of 
hypnotism,  it  will  be  found  almost  impossible  to  influence  him, 
and  it  is  better  in  most  cases  not  to  try. 

Chloroform  and  morphia  have  been  suggested  as  aids  to 
producing'  hypnosis;  buu  I  think  it  very  unwise  to  make  use 
of  them. 

Heidenhain  found  that  the  inhalation  of  nitrite  of  amyl 
assisted  and  heightened  hypnosis. 

The  co-operation  of  the  patient  is  generally  held  to  be  ab- 
solutely^ necessarj',  and  I  certainly  believe  that  this  ma^^  be 
accepted  as  almost  a  universal  rule,  for  if  any  of  the  physical 
methods  are  sought  to  be  emplo3^ed,  say  the  gazing  on  an 
object,  if  the  patient  does  not  want  to  be  affected,  he  simply 
declines  to  fix  his  ej'es  upon  it;  whereas  if  suggestion  is  the 
means,  he  has  simply  to  refuse  to  listen,  or  to  let  his  mind 
wander  to  other  subjects. 

To  nearly  all  rules  there  are  certain  exceptions,  and  here 
Ave  must  exclude  those  hysterical  subjects  of  Charcot,  who  are 
rendered  cataleptic  or  lethargic  b^^  a  sudden  sound  or  flash  of 
light.  Charcot  himself  estimates  these  poor  neurotic  patients 
as  1  in  100,000. 

Ochorovvicz  mentions  the  case  of  a  lady  who  was  hypnotized 
by  him  without  her  knowledge;  but  she  was  a  person  who 
was  practically  constantly  h3^pnotized  by  him,  and  the  evi- 
dence he  gives  of  her  not  being  aware  of  his  intention  is  not 
by  any  means  conclusive. 

Another  patient  was  liA^pnotized  by  the  same  observer, 
notwithstanding  her  protests  that  she  would  not  be  influenced; 
but  here  again  we  find  that  she  had  been  regularly  hj^pnotized 
by  him. 

Heidenhain  adduces,  as  a  proof  that  some  persons  can  be 
l\ypnotized  against  their  will,  the  case  of  a  soldier  whose 
officer  commanded  him  not  to  sleep.  Heidenhain  then  closed 
his  eyes  and  held  a  watch  to  his  ear,  and  hypnosis  resulted. 

In  this  case,  if  the  soldier  had  not  known  that  it  was  sim- 
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ply  an  experiment,  in  which  perhaps  the  officer  was  as  much 
interested  as  the  doctor,  he  would  not  have  submitted  to  hav- 
ing- his  eyes  closed,  nor  to  the  watch  bein^"  held  to  his  ear. 

I  have  not  yet  seen  any  evidence  adduced  to  weaken  the 
general  rule  that  (excluding  extreme  cases  of  hysteria)  it  is 
impossible  to  hj-pnotize  against  the  will  of  a  person. 

On  the  other  hand,  it  should  be  stated  that  the  hearty  co- 
operation of  the  patient  will  not  insure  successs  in  all  cases. 

I  have  frequently  failed  to  x^roduce  even  the  slightest  effect 
on  persons  who  came  expressly  for  the  purpose  of  being  hyp- 
notized, and  were  most  anxious  to  be  affected.  The  very  anx- 
iety to  be  hypnotized  seems  to  be  a  hindrance  to  success  in 
these  cases. 

Perseverance  is  in  hj^pnotism,  as  elsewhere,  sometimes 
needed  in  order  to  insure  success;  some  patients  in  whose 
cases  hypnotic  treatment  seems  likel3^  to  be  useful  are  not 
influenced  in  the  slighest  degree,  but  even  seemed  to  be  ren- 
dered more  wakeful  by  a  first  attempt.  In  such  instances, 
repeated  trials  should  be  made.  Professor  Gregor3'  asserts 
that  "  ever^^  one  can  be  hypnotized  with  patience  and  perse- 
verance." ^°  This  may  or  may  not  be  correct,  but  the  question 
is.  How  much  patience  is  required  ?  It  is  not  ever}^  patient 
who  is  willing  to  submit  to  frequent  trials,  nor  is  every  doctor 
willing  to  make  them.  Dr.  Milne  Bramwell  is  reported  to  have 
made  sixty-eight  fruitless  attempts  with  one  lady,  and  to  have 
obtained  complete  success  on  the  sixty-ninth  attempt! 

I  must  confess  that  as  a  rule  if  I  do  not  succeed  in  making 
some  impression  on  a  patient  in  four  (or  in  exceptional  cases 
six)  sittings,  I  abandon  the  attempt. 

Advantages  of  Hypnotic  Treatment. — Assuming,  for  the 
sake  of  argument,  that  in  certain  cases  h3'pnotic  treatment 
is  useful,  it  seems  to  possess  some  advantages  over  other 
methods. 

Thus,  in  some  cases  which  are  admittedly  amenable  to  or- 
dinary medical  treatment,  hypnotism  seems  to  afford  relief 
very  much  more  rapidly.  I  have  seen  rheumatic  pains,  which 
no  doubt  would  have  yielded  to  salicjia.te  of  soda,  entirely 
vanish  after  five  minutes'  hypnosis. 

Again,  if  it  is  successful,  there  can  be  no  question  of  its  de- 
ranging the  digestive  organs. 

Every  physician  has  come  across  patients  who  were  intol- 


The  Pi-acticc  of  Hypnotic  Suggestion,  283 

erant  of  certain  drugs  which  have  seemed  indicated.  Indi- 
vidual idiosyncrasies  in  regard  to  opium,  quinine,  arsenic,  bro- 
mides, salicylates,  digitalis,  ipecacuanha,  antipyrine,  etc.,  are 
not  uncommon.  There  are  very  few  sedative  drugs  which  are 
not  more  or  less  objectionable  on  account  of  their  producing 
headache,  constipation,  or  biliousness.  Many  of  our  best  tonics 
have  frequently  some  such  counterbalancing  objection. 

If  hypnotism  is  suitable  in  any  case,  it  is  free  from  all  these 
after-effects. 

Another  advantage  of  hypnotic  treatment,  though  I  do  not 
mention  this  by  the  way  of  comparison  with  our  other  re- 
sources, is  that  it  seems  absolutely  free  from  indelicac}^  as 
there  is  no  necessity  for  the  patients  to  even  partly'  undress  to 
undergo  the  process,  and  so  it  is  quite  admissible  to  treat  them 
in  the  presence  of  their  relations  or  friends. 


CHAPTER   III. 

PHENOMENA   OBSERVED  DURING  HYPNOSIS. 

The  Onset. — The  symptoms  which  may  be  noticed  during- 
the  onset  of  hypnosis  vary  somewhat  according  to  the  method 
employed  for  its  production. 

Many  of  Mesmer's  subjects  exhibited  violent  convulsions 
on  the  onset  of  hypnosis. 

If  Braid's  method  be  adopted,  there  may,  though  only  very 
occasionally,  be  noticed  a  kind  of  nervous  trembling-  of  the 
limbs. 

If  fascination  be  the  means  employed,  the  onlj'  thing  which 
maj^  strike  an  onlooker  is,  in  some  cases,  the  presence  of  imi- 
tation by  the  subject  of  every  gesture  of  the  operator.  To 
outward  appearance,  the  patient  may  seem  to  be  in  his  natu- 
ral condition.  In  other  instances,  the  eyes  are  seen  to  close 
g-radually.  Where  the  e^'es  are  first  closed,  and  passes  and 
verbal  suggestion  used,  there  may  be  no  indication  of  the  de- 
velopment of  hypnosis,  except  perhaps  some  modification  in 
the  breathing. 

If,  however,  the  ordinary  Nancj'  method  of  Liebeault  be  re- 
sorted to,  the  following  evidences  of  approaching-  hypnosis  are 
g-enerally  seen  by  the  operator  or  felt  by  the  patient. 

The  pupils  as  a  rule  dilate  and  contract;  the  object  looked 
at  grows  indistinct;  the  eyelids  blink  or  quiver;  the  eyes  may 
water;  the  breathing  frequently  becomes  quickened  and  may 
even  be  panting;  the  mouth  becomes  dr3'  or  parched;  the 
pulse  is  often  accelerated ;  then  the  eyes  g-radually  close 
(though  sometimes  the^^  are  shut  in  the  most  sudden  and 
spasmodic  manner);  the  eyeballs  are  often  seen  to  turn  up- 
"w^ard,  and  hypnosis  has  been  produced. 

This  is  by  no  means  an  exhaustive  account,  nor  are  the  evi- 
dences at  all  uniform,  but  this  may  be  accepted  as  what  oc- 
curs in  an  average  case. 
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The  Hypnotic  Condition.— The  phenomena  observed,  once 
the  patient  has  become  hypnotized,  present  every  variety,  ac- 
ording-  to  individual  characteristic,  and  the  depth  of  hypnosis 
obtained.  Thus  there  may  be  merely  a  feeling  of  drowsiness 
and  disinclination  to  move,  hut  absolute  consciousness  throug-h- 
out  and  perfect  recollection  at  the  end  of  the  sitting-  of  every- 
thing which  has  been  said  or  done  while  it  lasted ;  whereas, 
at  the  other  end  of  the  scale,  there  may  be  profound  sleep, 
with  absolute  unconsciousness  of  everything-,  save  the  opera- 
tor's sugg-estions,  with  complete  insensibility  to  pain;  cata- 
lepsy, somnambulism,  the  possibility  of  foisting-  any  delusion 
upon  the  subject,  or  producing  post-hypnotic  hallucinations; 
and  on  awakening,  there  may  be  a  total  forgetting-  of  all  that 
has  happened  during  the  sleep. 

Between  these  two  extremes  are  found  many  gradations, 
and  numerous  attempts  have  been  made  at  classification. 

DelbcBuf,  of  Liege,  proposes  to  divide  hypnosis  into  two 
classes,  viz. :  Pain  felt,  pain  not  felt. 

Forel,  of  Ziirich,  mentions  three  stages :  Drow^siness, "  hypo- 
taxy  "  or  inability  to  open  the  eyes;  suggestions  obeyed,  som- 
nambulism— amnesia. 

Gurney,  the  late  secretary  of  the  Psychical  Research  Soci- 
ety, speaks  of  two  stages  only :  The  alert  stage,  the  deep  stage. 

Max  Dessoir,  of  Berlin,  has  also  two  stages :  Voluntary 
movements  alone  affected,  functions  of  the  sense  organs  af- 
fected. 

Liebeault  introduces  six  degrees :  Drowsiness  only;  drowsi- 
ness with  catalepsy  (consciousness  complete  in  both);  greater 
somnolence  (any  movement  of  the  patient,  such  as  rotating 
the  hands,  begun  by  the  operator,  continued  automatically; 
consciousness  still  present,  and  memory) ;  patient  only  con- 
scious of  what  operator  says— this  is  remembered ;  somnam- 
bulism, with  imperfect  recollection ;  somnambulism— post-hyp- 
notic impressions  possible,  amnesia  complete. 

Bernheim  goes  still  further,  and  suggests  nine  divisions : " 
Drowsiness— suggestions  of  heat  take  effect;  drowsiness  with 
inability  to  open  the  eyes;  catalepsy  slightly  present;  cata- 
lepsy more  strongly  marked;  contractures  may  be  induced 
by  suggestion;  automatic  obedience  (in  all  these  stages  the 
patients  remember  everything,  are  neither  open  to  suggested 
illusions  nor  hallucinations);  amnesia  on  waking— hallucina- 
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tions  not  possible;  amnesia — slight  possibility  of  producing- 
hallucinations,  but  not  post-hypnotically;  amnesia — hypnotic 
and  post-hypnotic  hallucinations  possible. 

Dr.  Tuckej^,  of  London,  thinks  the  best  plan  is  to  speak  of 
lig-ht  sleep,  profound  sleep,  somnambulism. 

Seeing-  that  there  are  so  many  different  divisions,  I  think  it 
is  well  to  discard  all  attempts  at  classification  until  some 
table  is  g-enerally  accepted  by  hypnotists. 

In  actual  practice  I  have  found  it  of  little  use  to  attempt 
to  fix  degrees  arbitrarily,  for  patients  vary  as  much  in  hyp- 
nosis as  they  do  in  their  features,  and  do  not  respect  anj'' 
theoretic  arrang-ements,  but  constantly  overstep  our  scientific 
boundaries,  and  so  render  anything  like  mathematical  exacti- 
tude of  description  out  of  the  question. 

Dr.  Tuckey's  divisions  seem  to  me  the  best,  but  they  hardly 
g-o  far  enough,  as  he  himself  points  out. 

I  would  suggest,  for  the  present  at  least,  that  the  main 
points  in  each  case  be  described  separatel3\ 

In  the  following  account  of  the  hypnotic  phenomena,  I  sim- 
ply hope  to  describe  some  of  the  conditions  which  may  be  pres- 
ent or  be  provoked  b}^  suggestion  during  hypnosis,  without 
reference  to  any  classification,  and  it  must  be  distinctly  un- 
derstood that  these  conditions  are  not  present  in  all  cases. 

Paralysis  may  be  produced ;  it  may  only  afi'ect  the  eyelids, 
or  it  maj^  extend  to  the  limbs.  In  paralysis  of  the  leg-,  the 
patellar  reflex  is  exaggerated. 

Paral^'sis  may  by  suggestion  be  curiously  specialized,  so 
as  to  be  limited  to  a  particular  movement.  Thus,  a  man  may 
be  able  to  move  his  arm  and  hand  freel}^,  but,  if  the  operator 
suggests  "  You  cannot  write,"  it  may  be  wholly  impossible  for 
the  patient  to  sig-n  his  name.  Again,  a  patient  may  be  able 
to  sing,  shout,  or  whistle,  but  may  be  prevented  from  talking-. 
These  special  paralyses  can  be  varied  ad  infinitum. 

Catalepsy  is  very  frequently  present,  and  by  this  is  meant 
that,  if  the  arm  is  raised  to,  say,  right  angles  with  the  body, 
it  will  retain  this  position  for  a  great  leng-th  of  time.  The 
legs  will  in  many  cases  also  remain  in  any  position  in  which 
they  are  placed.  The  hand  or  a  single  fing-er  can  also  be  ren- 
dered cataleptic;  in  fact,  at  the  will  of  the  operator,  almost 
any  set  of  muscles  may  become  cataleptic. 

In  extreme  cases,  the  whole  body  can  be  made  so  rigid  that 
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the  patient  can  be  poised  ii)  tlie  air,  witli  no  more  support  than 
a  chairbacli  under  liis  head  and  another  under  his  heels,  and 
in  this  position  will  bear  the  weight  of  another  person  on  his 
chest. 

The  leng-th  of  time  during-  which  the  cataleptic  condition 
may  be  maintained  is  astonishing-.  Moll  relates  an  instance 
of  cataleps3^  continuing  for  seventeen  hours,  and  other  ob- 
servers have  recorded  cases  in  which  cataleptic  positions  were 
kept  up  for  five,  six,  and  seven  hours. 

The  most  striking  point  about  these  cataleptic  states  is 
that  when  the  patient  is  aroused  he  generally  has  no  feelings 
of  either  fatigue  or  discomfort.  (Charcot  and  his  pupils  Binet 
and  Fere  refuse  to  recognize  this  as  catalepsy,  preferring  to 
designate  it  as  a  "  catalepsoid  state,"  "catalepsoid  rigidity/' 
or  "  pseudo-catalepsy."  They  hold  that  in  true  catalepsy  "  the 
eyes  are  wide  open,  the  gaze  is  fixed,  the  limbs  offer  no  resist- 
ance to  change  of  attitude  and  do  not  tremble,  the  respira- 
tion remains  calm.  The  constrained  position  cannot  be  main- 
tained for  more  than  ten  or  fifteen  minutes.") 

Somnambulism.— The  deeper  degrees  of  sleep  in  which  sen- 
sory delusions  may  be  produced,  and  the  patient  may  be  in- 
duced to  perform  active  movements,  and  has  an  imperfect 
memory,  or  absolute  loss  of  memory  on  waking,  are  generally 
called  somnambulism. 

Some  people  use  the  term  as  a  synonym  for  hypnotism, 
but  this  leads  to  confusion. 

Automatic  movements,  as  they  are  called  by  Liebeault,  are 
often  observed.  If  the  patient's  arm  be  rotated,  or  his  hands 
set  revolving  round  each  other,  these  movements  will  be  con- 
tinued for  an  indefinite  period. 

Max  Dessoir  more  correctly  describes  these  as  "  continued 
movements." 

Imitation  is  frequently  observed,  so  that  the  patient  will 
do  everything  that  the  operator  does.  If  the  operator  walks 
away,  the  patient  follows;  if  the  one  laughs,  so  does  the 
other,  etc. 

A  peculiar  form  of  imitation  is  "echolalie"  or  "echo- 
speech";  it  is  also  spoken  of  as  "speech  automatism." 

Berger  observed  that  "  by  applying  pressure  with  the  hand 
to  the  subject's  neck,  he  can  be  indued  to  repeat  whatever  the 
operator  says." 
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Heidenhain  declares  that  the  experiment  succeeds  just  as 
well  if  the  words  are  spoken  toward  the  neck,  without  the 
pressure,  or  if  the  words  are  directed  to  the  epigastrium. 

From  personal  observation,  I  cannot  help  thinking  that 
these  experiments  must  have  had  a  flaw  somewhere,  for  I  have 
never  yet  seen  a  patient  who  would  imitate  speech  when  the 
neck  was  pressed  or  when  the  Avords  were  spoken  toward  the 
epigastrium  unless  he  knev/  he  was  expected  to  do  so.  If,  in 
the  hearing  of  a  patient  in  whom  "  imitation  automatism  "  is 
present,  the  suggestion  is  made  that,  when  an\'  part  is  touched 
or  the  speech  directed  toward  any  part  of  his  bod^',  he  will 
repeat  the  words,  the  suggestion  will  probably  be  carried 
out;  but  without  such  direct  or  indirect  suggestion,  I  do  not 
think  the  experiment  will  be  confirmed. 

In  some  patients  the  mouth  is  dry,  in  others  there  is  an 
increased  flow  of  saliva. 

Most  patients  experience  a  feeling  of  warmth  and  comfort 
during  hypnosis.     Perspiration  is  frequently  observed. 

The  subject  of  unilateral  hypnosis  has  been  much  discussed. 
Braid  wrote  in  1843  that  while  a  person  is  in  hypnosis  "  a 
puff  of  air,  or  pressure  on  one  eye,  will  restore  sight  to  that 
eye,  and  sense  and  motility  to  that  half  of  the  body." 

Heidenhain  has  stated  that "  stroking  the  forehead  and  tem- 
ple on  one  side  will  produce  paralj^sis  of  the  same  side^  the  face 
on  that  side  remains  immovable,  and  speech  is  impossible." 

Moll  thinks  unilateral  hypnosis  depends  on  suggestion. 

I  liave  frequently  repeated  the  experiments  of  Heidenhain, 
but  never  successfully^  without  verbal  suggestion. 

Aphasia  can  frequently  be  produced  during  hypnosis;  so 
can  aphonia. 

Amnesia  can  in  some  cases  also  be  suggested.  A  patient 
may  be  made  to  forget  his  own  name  or  a  given  letter  or 
number.  Thus,  if  it  is  suggested  to  a  patient  that  there  is  no 
such  letter  as  a  and  no  such  number  as  5,  he  will,  in  spelling 
such  a  word  as  facial,  saj'  "  f-c-i-1,"  or,  in  counting  up  to  6,  say 
"1,2,3,4,6." 

Color-blindness  can  in  some  instances  be  developed  by 
"  suggestion. 

Special  senses  can  be  suppressed.  Thus,  strong  ammonia 
can  be  held  under  the  nostril  without  the  patient  wincing  if 
he  is  told  he  cannot  smell. 
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Similarly  he  can  eat  pepper  without  inconvenience  if  it  is 
sug-g-ested  he  cannot  taste. 

Blindness  can  be  developed  in  the  same  way. 

Itching  is  easily  produced  in  many  cases.  Some  patients 
can  be  made  to  feel  hot  or  cold,  or  to  imagine  they  are  op- 
pressed b3^  a  great  weight,  by  simple  suggestion. 

Deafness,  too,  can  often  be  induced. 

Anassthesia  is  very  frequently  present,  though  in  varying 
degree.  Some  patients  do  not  notice  pinching,  but  still  waken 
at  a  pin  prick;  others  are  so  profoundly  insensible  that  anN" 
surgical  operation  might  be  performed  upon  them  painlessly. 
The  pulse,  respiration,  and  temperature  may  in  some  cases  be 
modified.  Thus,  if  it  is  suggested  to  a  patient  that  he  is  mak- 
ing some  great  effort,  the  pulse  and  respiration  may  be  per- 
ceptibly quickened ;  if  it  is  suggested  he  is  verj^  feverish,  the 
temperature  may  be  raised.  Dumontpallier  is  said  to  have 
succeeded  in  this  way  in  raising-  the  temperature  3°  C. 

Krafft-Ebing,  by  suggesting  to  a  patient  that  he  was  in 
a  cold  bath,  produced  goose-skin. ^^ 

Peristal  ic  movements  of  the  bowels  can  sometimes  be  con- 
trolled. 

I  have  seen  De  Jong-  produce  and  suppress  borborygmi  by 
command.  I  have  frequently  succeeded  in  producing  an 
action  of  the  bowels  by  suggestion  during-  hypnosis. 

KraiTt-Ebing  gave  a  patient,  whose  bowels  were  easily 
acted  upon,  two  tablespoonfuls  of  castor  oil,  with  the  sugges- 
tion that  there  should  be  no  motion  passed  for  forty-eight 
hours;  an  ordinary  stool  was  passed  at  the  end  of  the  time 
appointed,  but  no  action  at  all  occurred  in  the  interval.  (See 
remark  on  previous  page.) 

Diarrhoea  can  be  similarly  be  induced. 

Hunger  and  thirst  can  be  created  or  appeased  in  some 
persons  during  hypnosis. 

Hallucinations  and  illusions  can  be  called  forth  in  many 
persons  very  easily,  and  you  have  only  to  g-ive  the  patient  a 
start,  for  him  to  fill  in  details,  of  which  3'ou  may  not  have 
thought.  Thus,  I  gave  a  gentleman  an  opera-glass,  and  sug- 
gested that  he  was  in  a  theatre.  He  at  once  described  to  me 
the  appearance  of  the  stage,  the  persons  who  w^ere  on  it,  the 
composition  of  the  orchestra,  the  music,  and  said  it  was  the 
"  Bohemian  Girl "  which  was  being  played. 
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I  have  succeeded,  too,  in  making'  a  patient  think  I  was  a 
partner  of  his,  who  was  not  present  at  all,  and  he  sat  down 
beside  me  to  discuss  the  state  of  their  commercial  undertak- 
ings. 

1  have  g-iven  a  pen-knife  to  a  patient  as  a  watch,  and  he 
has  not  only  told  the  time  by  it,  but  opened  the  works,  and 
mentioned  the  name  of  a  well-known  watchmaker  as  the  man- 
ufacturer of  it. 

These  hallucinations  and  illusions  could  be  multiplied  ad 
nuseain,  but  they  have  become  so  familiar  from  the  repeated 
exhibitions  of  showmen  that  I  do  not  think  it  necessary  to 
give  further  instances. 

What  are  termed  "  negative  hallucinations  "  are  readily 
induced  in  some  cases.  When  a  person  does  not  see  anything" 
where  there  really  is  something-,  he  is  said  to  be  subject  to  a 
negative  hallucination. 

If  it  is  suggested  to  such  a  patient  that  A  is  not  in  the 
room,  he  will  walk  ag-ainst  A  without  noticing  him,  or  try  to 
sit  on  the  chair  cocupied  by  A,  thinking  it  is  empty. 

Change  of  personality  can  sometimes  be  effected  during 
the  hypnotic  state. 

Thus,  a  patient  can  be  made  to  consider  liimself  a  general, 
a  policeman,  a  bo3",  or  a  woman,  and  as  a  rule  he  will  at  once 
endeavor  to  "  live  up  "  to  his  new  position. 

If  a  middle-aged  man  is  told  that  he  is  a  little  girl,  he  will 
look  at  his  frock,  speak  in  a  child's  voice,  and  if  asked  to  write 
will  assume  a  girl's  hand,  etc. 

Moll  thinks  the  handwriting  does  not  change  with  altered 
personality,  though  he  admits  that,  if  it  is  suggested  to  an 
adult  that  he  is  a  boy,  he  will  write  his  usual  hand,  but 
awkwardly,  etc. 

False  memories  can  in  some  cases  be  created.  Thus,  if  a 
patient  who  has  never  been  out  of  England  is  told  that  he 
was  in  America  last  year,  he  may  accept  the  suggestion,  and 
give  details  of  his  visit. 

Certain  faculties  may  be  developed  or  heightened  during 

hypnosis.     Thus,  Dr.  Tuckej^  tells  us  how  Grazzini,  of  Florence, 

■  sucseeded  in  getting  an  uneducated  patient,  who  hardly  knew 

how  to  hold  a  pencil  when  awake,  to  make  copies  of  drawings 

during  hypnosis,  which  were  wonderfully  exact. 

A  patient  of  mine  who  is  an  accomplished    pianist  will 
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frequently  when  hypnotized  play  the  most  delightful  and  diffi- 
cult impromptu  music,  though  in  his  waking  condition  he 
confines  himself  to  playing  other  persons'  compositions. 

Professors  Forel,  Krafft-Ebing,  Bernheim,  and  others  have 
published  accounts  of  blisters  produced  by  suggestions  given 
during  hypnosis. 

I  have  not  had  an  opportunity  to  test  these  statements  by 
actual  experiment,  but  I  have  myself  seen  "distinct  redness 
of  the  skin  produced  on  the  back  of  the  hand  in  twenty  min- 
utes in  the  case  of  a  patient  to  whom  I  suggested  that  an 
ordinary  piece  of  paper  bound  on  with  a  handkerchief  was  a 
blister. 

Pain  can  very  often  be  developed  by  a  mere  hint.  It  is 
sufficient  to  say,  "  What  an  angr}^  boil  you  have  got  on  your 
hand ! "  "  How  swollen  your  face  is  from  that  toothache !  "  etc., 
to  produce  intense  suffering. 

Hyperesthesia  is  present  sometimes,  and  manifested  in  dif- 
ferent waj'S. 

Touch  may  be  very  sensitive,  so  that  the  points  of  a  com- 
pass can  be  distinguished  at  a  much  less  distance  than  during 
wakefulness. 

Braid  describes  some  experiments  in  which  the  perception 
of  pressure  and  temperature  was  particularly  heightened  so 
that  chairs,  etc.,  could  be  felt,  without  contact,  at  a  consider- 
able distance,  and  a  breath  of  air  from  the  lips  could  be  felt 
at  a  distance  of  fifty  feet. 

Hearing,  too,  may  be  greatly  exalted.  Braid  relates  a 
case  in  which  a  patient  could  only  hear  the  ticking  of  a  watch 
at  the  distance  of  three  feet  normally,  but  who,  during  hj'p- 
nosis,  could  hear  the  same  watch  thirty -five  feet  away. 

Smell,  too,  sometimes  becomes  so  sensitive  as  to  be  more 
like  the  scent  of  a  dog.  Carpenter  quotes  an  instance  in 
which  a  hypnotized  person  distinguished  the  owner  of  a  glove 
in  a  room  containing  sixty  people,  solely  by  the  aid  of  smell. 
Braid,  too,  relates  many  similar  interesting  cases. 

Vision  is  sometimes  particularly  acute.  I  have  repeated 
a  well-known  experiment,  for  which  we  are  indebted  to  the 
French  school.  If  a  sheet  of  perfectly  clean  note  paper  is 
handed  to  a  subject,  and  he  is  told  it  is  a  photograph  or  a 
picture,  he  will  accept  the  suggested  hallucination.  Now,  if 
the  same  piece  of  paper  is  placed  among  a  number  of  precisely 
XII— 20 
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similar  sheets,  and  tlie  lot  shuffled,  he  will  be  able  to  recog- 
nize  it. 

Binet  and  Fere  pushed  this  experiment  further.  They 
photog-raphed  the  selected  sheets  of  paper,  and  found  that  the 
subjects  could  easily  recognize  the  photographs  by  their  con- 
taining the  suggested  portrait. 

Binet  explains  this  by  showing  that  on  every  sheet  of  paper 
there  are  minute  differences  {points  de  repere)  which  are  not 
noticed  by  the  ordinary  observer,  but  which  become  associated 
in  the  subject's  mind  with  the  suggested  face  or  landscape. 

Increase  of  Muscular  Strength. — There  is  sometimes 
present  a  great  increase  of  muscular  power,  so  that  patients 
can  perform  feats  of  strength  which  ordinarily  would  be  im- 
possible. 

Dr.  Renaud,  of  Manchester,  tells  me  he  was  once  present 
at  one  of  EUiotson's  private  demonstrations,  and  saw  a  young 
and  delicate  woman  (one  of  the  Misses  Okey)  lift  with  the 
greatest  ease  in  one  hand  a  large  weight,  which  a  strong  man 
could  scarcely  raise  off  the  ground  with  both  hands. 

Post-hypnotic  suggestions  can  in  some  cases  be  success- 
fully given,  but  of  these  I  will  speak  more  fully  later.  What 
is  meant  by  the  expression  is  that  certain  hallucinations  or 
impressions  made  during  hypnosis  ma^'  continue  after  the 
subject  has  been  fully  awakened;  or  that  in  some  cases  a 
suggestion  to  do  certain  acts  or  see  a  given  hallucination 
after  a  lapse  of  time  {suggestion  a  echeance)  will  be  realized. 

Rapport  is  a  curious  phenenon  sometimes  present  in  hyp- 
nosis. Where  it  exists,  the  patient  is,  as  it  were,  only  "  in 
touch  "  with  the  operator.  He  hears  the  gen  tlest  whisper  of  the 
hypnotist,  whereas  all  other  voices  and  sounds  are  unnoticed. 
If  his  arm  is  raised  in  a  cataleptic  position,  a  stranger  may 
use  all  his  force  to  lower  it,  to  no  purpose,  but  it  falls  at  the 
lightest  touch  from  the  operator.  If  the  hypnotist  tells  him 
he  will  now  hear  and  feel  a  third  person,  he  is  at  once  "  eii 
rapport"  with  such  person,  and  in  some  cases  ceases  to  be  in 
relation  to  the  original  operator.  In  these  cases,  the  person 
to  whom  the  rapport  has  been  transferred  has  to  retransfer 
the  patient  to  the  hypnotist. 

Perceptio7i  of  Time.— It  is  very  curious  in  many  cases  to 
notice  what  correct  ideas  of  time  are  entertained  during 
hypnosis.     For  instance,  if  a  patient  is  told  to  waken  in  forty- 
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five  minutes,  the  hypnotist  himself  will  be  utterly  at  a  loss  to 
measure  this  period  without  frequent  reference  to  his  watch 
or  a  clock,  but  the  subject  will  very  often  waken  to  the 
minute. 

Effects  on  Menstrual  Functions. — One  of  the  most  diffi- 
cult assertions  in  connection  with  h^-pnotism  for  us  to  accept 
is  that  the  menstrual  functions  can  be  modified  by  suggestion 
made  during-  hypnosis. 

When  Dr.  Auguste  Voisin  told  the  British  Medical  Asso- 
ciation that  he  had  been  able  to  cure  menorrhagia  and  amen- 
orrhoea  b3^  means  of  this  agency,  the  audience  laughed,  but 
did  not  believe  him. 

However,  his  testimon^^  is  supported  hy  that  of  other  ob- 
servers, and  I  have  myself  repeatedly  seen  cases  of  profuse 
and  painful  menstruation  in  which  hypnotic  suggestion  was 
followed  by  painless  and  perfectl^^  normal  catamenial  periods. 

Consciousness. — It  is  a  very  prevalent  opinion  that  a  per- 
son is  absolutely  unconscious  during  hypnosis,  but  this  is  cer- 
tainly^ very  far  from  being  correct. 

It  must  be  borne  in  mind,  in  dealing  with  this  point,  that 
by  h^^pnosis  we  mean  every  condition  in  which  there  is  a 
heightened  receptivity  of  suggestion. 

Now,  we  have  seen  that  a  great  many  patients  can  detail 
minutely  everything  that  has  occurred  during  their  hypnosis, 
and  can  give  a  \evj  clear  description  of  their  own  feelings. 
It  is  manifest  that  such  people  are  conscious. 

In  others,  once  the  hypnosis  is  over,  the  memory  is  hazy, 
in  some  it  is  altogether  absent;  but  to  any  careful  observer 
there  is  abundant  evidence  of  consciousness,  though  it  may  be 
different  from  ordinary  consciousness.  Thus  in  the  case  of 
somnambulic  patients,  you  can  get  intelhgent  answers  to  your 
questions;  they  can  describe  what  they  see,  and  act  with 
good  judgment,  even  in  suggested  hallucinatory  situations. 
If  you  make  a  somnambulist  believe  he  is  in  danger  from 
some  source,  he  will  at  once  take  suitable  steps  to  avert  the 
peril.  It  is  clear  he  is  not  in  his  ordinary  conscious  condition, 
or  he  would  recognize  the  falsity  of  the  suggestion;  but  he  is 
certainly  conscious  to  some  degree,  or  he  would  not  protect 
himself. 

If  a  patient  is  made  to  believe  that  he  has  cut  his  finger, 
he  will  see  the  blood  fiowing  and  feel  the  pain :   so  he  is  as- 
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suredi}'  not  in  this  waking  condition  of  consciousness;  but  is  it 
not  equally  conclusive  that,  when  he  gets  out  his  handker- 
chief to  staunch  the  bleeding  and  bind  up  his  linger,  he  is  not 
wwconscious  ? 

Another  very  striking*  proof  of  consciousness  during  hypno- 
sis is  that  a  patient,  even  when  profoundly  somnambulic,  will 
generallj'^  resist  any  suggestion  which  is  repulsive  to  his  feel- 
ings. I  have  frequently  seen  a  person,  in  whom  I  have  been 
able  to  produce  all  sorts  of  paralyses,  pains,  hallucinations, 
and  illusions,  completely  wakened  by  the  command  to  do 
something  which  was  contrary-  to  his  natural  inclination,  and 
this  in  cases  where  there  was  not  the  slightest  recollection  of 
a  single  item  that  had  occurred  while  hj^pnotized. 

Yet  another  proof  of  consciousness  is  found  in  the  fact  that 
many  somnambulists  are  quite  aware  that  they  are  hypno- 
tized, and  will  explain  to  you  that  they  know  very  well  that 
they  are  not  awake. 

Dehypi;iotization. — When  it  is  desired  to  end  the  hypnosis, 
the  methods  to  be  adopted  are  very  simple. 

In  by  far  the  majority  of  cases,  the  simple  suggestion  to 
awake,  or  that  the  sitting  is  over,  is  quite  sufficient  to  deter- 
mine the  condition. 

In  the  lightest  forms  of  h^-ftnosis,  it  is  hardly  correct  to 
speak  of  wakening,  for  sleep  is  not  really  present. 

Sometimes  the  arousing  is  sluggish,  and  then  fanning  the 
face  is  useful,  or  the  command  "Waken  up  I"  may  be  re- 
peated. 

If  Braid's  method  of  inducing  hypnosis  has  been  used,  it 
may  occasionally  be  necessary  to  give  the  patient  a,  light 
shock,  such  as  a  slap  on  the  arm. 

In  man}'-  cases  it  is  easy  to  arouse  the  patient  by  telling 
him  to  rouse  up  in  ten  minutes,  or  at  any  other  fixed  period. 

In  other  cases  it  can  be  suggested  that  the  patient  will  be 
thoroughly  awake  at  anj^  given  sign,  such  as  when  the  door 
is  opened,  when  the  operator  coughs  or  counts  up  to  ten,  or 
when  the  subject  himself  counts  a  certain  number. 

Sometimes,  if  a  patient  is  told  to  count  ten,  but  wake  up 
when  he  gets  to  five,  he  will  do  so,  but  continue,  he  knows  not 
why,  to  count  until  ten  is  reached ;  others  stop  the  moment 
they  get  to  five,  and  it  is  curious  to  see  the  sudden  return  to 
full  consciousness,  with  the  hps  shaping  to  count  the  six. 
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The  methods  of  awakening-  can  be  varied  greati^^  and  are 
often  very  interesting. 

Some  patients  are  fully  awake  instantly,  others  take  a  few 
seconds  to  regain  their  normal  condition.  They  sometimes 
yawn  and  rub  their  eyes,  as  if  awakening  frpm  an  ordinary 
sleep. 

I  only  once  saw  a  patient  take  more  than  a  few  seconds  to 
be  quite  himself  again.  It  was  the  first  time  this  gentleman 
was  hypnotized.  He  came  to  me  for  the  purpose,  and  speedily 
became  deeply  affected.  When  told  to  waken,  he  at  once 
opened  his  eyes  and  looked  around,  asked  where  he  was,  and 
how  and  why  he  had  come.  In  two  or  three  minutes  he  re- 
membered everything  up  to  the  point  of  going  to  sleep. 

I  have  never  yet  had  the  slightest  difficulty  in  ending  hyp- 
nosis, nor  have  I  ever  met  with  any  medical  hypnotist  who 
has,  though  there  are  numerous  cases  on  record  where  ama- 
teurs were  not  able  to  put  an  end  to  the  condition  which  they 
had  produced. 

Natural  Termination  of  Hypnosis. — A  hj'pnotized  person 
will  always  waken  naturall^'^  if  left  alone,  though  the  length 
of  such  undisturbed  sleep  varies  greatly.  As  a  rule,  patients 
will  waken  in  about  fifteen  to  twenty  minutes,  but  cases  are 
on  record  where  the  sleep  has  lasted  eighteen  hours. 

Condition  after  Hypnosis.— It  is  important  to  know  how 
a  person  feels  after  his  hj^pnotic  rest  is  over. 

Generally  he  will  tell  you,  if  questioned,  that  he  feels 
warm  and  comfortable,  and  it  has  often  been  my  experience 
to  be  reproached  for  rousing  patients  from  what  they  describe 
as  a  state  of  perfect  calm. 

They  often  say  they  feel  as  refreshed  after  five  or  ten 
minutes'  hypnotic  rest  as  if  they  had  had  a  night's  sleep. 

It  is  not  uncommon  for  subjects  to  feel  stronger  at  the 
close  of  the  hypnosis  than  when  they  began. 

Occasionally  there  may  be  slight  headache  or  giddiness, 
with  a  sensation  of  chilliness,  and  complaints  the  next  day 
of  not  having  slept  well. 

It  must  not  be  overlooked,  however,  that  a  patient's  feel- 
ings on  awakening  can  be  greatly  modified  by  suggestions 
offered  during  hypnosis,  and,  that  being  so,  any. unpleasant 
symptoms  maj'  be  avoided.  No  experienced  hypnotist  would 
think  of  concluding  a  hypnotic  sitting,  whether  undertaken 
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for  experimental  or  therapeutic  purposes,  without  some  gen- 
eral suggestions,  such  as :  "  When  you  waken  you  will  feel 
perfectly  well;  3'ou  M'ill  be  comfortably  warm,  free  from  head- 
ache and  giddiness,  and  will  be  much  better  for  the  rest  you 
have  had.     You  will  sleep  better  than  usual  to-night." 

I  have  now  given  a  very  imperfect  outline  of  some  of  the 
leading  phenomena  to  be  observed  during  hypnosis,  I  have 
not  pretended  to  arrange  them  in  any  order  of  appearance,  for 
they  are  very  erratic  in  this  respect.  iSTeither  have  I  at- 
tempted to  divide  them,  as  is  often  done,  into  (a)  physical 
and  (6)  mental.  M^^  object  has  simpl^^  been  to  acquaint  the 
reader  who  has  not  hitherto  studied  hypnosis  with  the  lines 
on  which  he  must  work  if  he  is  anxious  to  master  its  various 
manifestations. 

One  phenomenon  I  have  purposely  not  included  in  the 
above  sketch,  namely,  "  lethargy  " ;  but  we  will  now  briefly'- 
consider  it. 

Lethargy. — 'The  reason  why  I  have  not  referred  to  this 
subject  when  dealing  with  the  phenomena  of  hypnosis  is  that 
it  is  a  condition  which  is  practically  unknown  except  to  Char- 
cot and  his  pupils. 

Liebeault,  Bernheim,  Moll,  and  other  accomplished  hypno- 
tists are  not  familiar  with  it. 

A  form  of  letharg}'  was  often  referred  to  hj  the  older 
"  magnetizers  "  where  the  patient  seemed  to  be  wholly  un- 
conscious, and  incapable  of  being  wakened,  but  recovered  after 
a  long  period  spontaneously. 

Charcot  maintains  that  during  lethargj^  the  subject  is  to- 
tally unconscious,  but  that  the  condition  is  absolutely  and 
easily  distinguishable  b}^  what  he  calls  its  "  neuro-muscular 
h3'per-excitabi]ity."  He  declares  that  "if  sufficient  pressure 
be  made  upon  a  nerve  or  muscle  "  in  a  lethargic  patient  "  the 
corresponding  segment  of  a  member  assumes  a  fixed  posture, 
which  is  in  all  instances  the  same,"  and  this  he  considers  is 
the  essential  feature  of  lethargy,  which  is,  however,  further 
characterized  by  complete  anesthesia. 

For  the  better  understanding  of  the  want  of  agreement 
on  this  point,  it  will  be  necessary  to  consider  the  differences 
between  the — 

Two  Great  Schools  of  Hypnotism. — Much  confusion  has 
arisen,  not  only  in  the  profession,  but  also  in  the  public  mind. 
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owing-  to  lack  of  knowledg^e  concerning-  the  two  schools  of 
hypnotism,  which  renders  it  impossible  to  reconcile  the  very 
conflicting  reports  on  the  subjcet.  Thus,  one  hypnotist  de- 
clares that  hypnotism  is  dangerous  and  a  sign  of  disease, 
while  another  as  confidently  asserts  that  it  is  only  beneficial, 
and  a  high  road  to  health. 

Let  us  try  to  fathom  this. 

The  two  camps  which  hold  such  diametrically  opposed 
opinions  are,  respectively,  the  Paris  school,  dominated  by 
Charcot,  and  the  Nancj^  school,  founded  by  Liebeault  and 
now  also  represented  by  Bernheim.  A  very  cursory  glance 
at  one  of  Charcot's  latest  publications  reveals  in  a  few  words 
the  reason  for  the  difference  between  him  and  his  disciples  on 
the  one  hand,  and  Liebeault  and  his  converts  on  the  other. 

Charcot's  School.^^ — Charcot  saj^s,  "  At  the  very  outset, 
my  studies  dealt  with  hysterical  women,  and  ever  since  I  have 
always  employed  hysterical  subjects."  (All  these  "subjects" 
were  women.  This  confession  is  further  elucidated  by  Binet 
and  Fere,  who  were  present  at  Charcot's  investigations,  and 
tel]  us  that  if  we  wish  to  repeat  them  it  will  not  do  to  select 
simply  "hysterical  subjects,"  but  it  is  essential  to  secure  sub- 
jects suffering  from  "  epileptic  hysteria,"  the  only  class  em- 
ployed in  these  experiments.) 

To  my  mind  this  admission  renders  the  whole  of  his  labo- 
rious investigation  a  specialty,  as  it  were,  in  the  study  of 
hypnotism. 

With  the  greatest  possible  respect  for  Charcot,  who  is  ad- 
mittedly one  of  the  foremost  scientists  of  our  day,  I  must  say 
that  in  my  opinion  he  has  never  as  yet  fairly  experimented  in 
the  wider  or  Nancy  hypnotism. 

If  one  wanted  to  test  the  properties  of  some  new  antipy- 
retic, it  would  not  be  an  exhaustive  investigation  to  experi- 
ment with  patients  whose  temperature  was  already  subnor- 
mal; nor  would  it  be  a  fair  trial  for  a  new  sedative  to  give  it 
to  a  man  whose  system  was  at  the  time  loaded  with  morphia. 

Charcot  has  only  studied  hysterical  hypnotism,  and,  this 
being  so,  it  is  not  altogether  a  matter  for  surprise  that  he 
comes  to  the  conclusion  that  it  is  dangerous  and  of  no  prac- 
tical value,  that  hj^pnosis  is  in  itself  a  neurosis. 

As  far  as  I  know,  Charcot  has  never  yet  made  an  effort  to 
use  hypnotism  therapeutically,  but  seems  to  have  been  con- 
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tent  to  create   striking-  effects  before  his  semi-public  audi- 
ences. 

What,  then,  do  Charcot's  observations  amount  to  ?  Simply 
this :  that  in  certain  very  exceptional  cases  of  acute  hysteria, 
he  has  succeeded  in  developing-  certain  phenomena,  which  he 
divides  into  three  stages: 

(1)  Lethargy. — Produced  by  fixing-  the  eyes  upon  a  shin- 
ing object.  It  is  a  state  of  "absolute  unconsciousness,''  in 
which  the  eyes  are  closed  and  the  subject  neither  sees  nor 
hears,  but  displays  the  "  neuro-muscular  hy4)erexcitability '* 
already  referred  to. 

(2)  Catalepsy.— T\\is  stage  is  brought  about  by  simply 
opening  the  e3'es  of  the  lethargic  subject  widely  with  the 
fingers. 

Its  characteristics  are  that  the  eyes  remain  open  and 
staring,  the  subject  remaining  "  wholly  unconscious";  the 
muscles  can  no  longer  be  excited  by  direct  pressure,  but  have 
now  the  property  of  retaining-  whatever  attitude  may  be 
g-iven  to  the  members. 

There  is  also  present  a  peculiar  unison  of  attitudes  and 
facial  expression — the  patient  clenching  her  fist  if  the  face 
muscles  which  express  anger  are  made  to  contract  by  electri- 
city; and  conversely  the  face  will  assume  the  appearance  of 
violent  ang-er,  if  the  fists  be  clenched,  and  made  to  adopt  a 
threatening  attitude. 

(3)  Somnambulism. — The  cataleptic  patient  passes  into  this 
third  stage  if  the  top  of  her  head  be  briskly  rubbed,  and  now 
is  for  the  first  time  said  to  be  in  mental  connection  with  the 
outer  world.  She  can  keep  her  eyes  open  or  closed  at  will; 
she  often  looks  as  though  she  were  awake;  she  answers  ques- 
tions. Her  muscles  can  now  be  made  to  contract  hy  merely 
g-razing-  the  skin  overlying  them,  or  by  making  passes,  even 
at  a  distance,  along  their  course. 

These  are  the  three  famous  stages  of  Charcot,  which  to- 
g-ether constitute  what  he  calls  the  "  grand  hypnotisme,"  in 
contradistinction  to  the  "  petit  hypnotisme  "  of  Nancy. 

Charcot  considers  this  grand  hypnotisme  to  be  a  genuine 
-neurosis. 

Binet  and  Fere  also  say  that  only  about  a  dozen  of  these 
subjects  were  to  be  found  in  the  Salpetriere  in  ten  years. 

Charcot's  experiments,  then,  lose  much  force  when  it  is 
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borne  in  mind  that  they  have  all  been  made  in  these  very  ex- 
ceptional cases. 

It  is  curious  to  note  that  Braid  made  some  very  similar 
.observations :  "  The  first  symptoms  of  the  hypnotic  state  are 
extreme  excitement  of  all  the  organs  of  sense,  sight  excepted, 

"  By  allowing  a  little  time  to  elapse,  he  will  lapse  into  the 
opposite  extreme  of  rigidity  and  torpor  of  all  the  senses. 

"  At  this  stage,  a  puff  of  wind  directed  against  any  organ 
instantaneously  rouses  it  to  inordinate  sensibility,  and  the 
rigid  muscles  to  a  state  of  motility." 

The  Nancy  >Sc/iOo/.— Liebeault  and  his  followers,  instead 
of  confining  their  work  to  hysterical  women,  take,  without  se- 
lection, men,  women,  and  children  of  all  classes,  and  maintain 
that  hypnosis,  as  they  understand  it,  is  not  a  neurosis,  but  a 
condition  very  much  akin  to  drowsiness,  ordinary  sleep,  or 
somnambulism,  according  to  its  intensity ;  that  the  majority 
of  the  people  can  be  hypnotized,  and  that  hypnotism  is  a  use- 
ful remedy. 

The  three  stages  of  the  Salpetriere  are  unknow^n  in  Nancy, 
Liebeault  never  having  met  them  in  the  thousands  of  patients 
he  has  hypnotized  during  thirty'  j^ears.  Bernheim  too  has 
carefully  searched  for  then,  but  failed  to  find  them. 

Though  I  do  not  for  a  moment  compare  my  experience  with 
that  of  these  observers,  I  can  only  say  that  I  have  followed 
all  Charcot's  rules,  except  one,  time  after  time,  and  never  yet 
succeeded  in  detecting  the  three  stages.  The  one  rule  that  I 
have  not  adhered  to  has  been  that  I  have  not  experimented 
in  an3'  hystero-epileptic  case. 

I  do  not  deny  that  Charcot's  reports  are  strictly  accurate, 
but  I  cannot  see  that  they  are  of  much  utilit^^  to  the  practical 
physician. 

Another  great  difference  between  the  schools  is  that  while 
the  great  Paris  scientist  merely  uses  hypnotism  as  a  clinical 
demonstration  of  a  neurosis,  the  Nancy  doctors  use  their  form 
of  hj'^pnotism  solely  as  a  therapeutic  agency.  (In  justice  to 
Charcot,  I  must  mention  that  he  has  lately  stated  that  "sug- 
gestive therapeutics"  [i.e.,  the  Nancy  method]  may  be  looked 
to  for  good  effect  in  hysterical  phenomena.) 


CHAPTER  IV 


WHO  ARE  SUSCEPTIBLE? 


Having  now  g-ot  a  g-eneral  idea  of  what  hypnosis  means, 
and  of  its  leading-  phenomena,  as  well  as  of  the  methods  to  be 
emplo^^ed  for  its  production,  let  us  see  who  can  be  hj'pnotized. 

It  is  difficult  to  say  precisel^^  who  can  be  influenced.  Some 
writers  contend  that  very  few  people  can  be  affected.  I  have 
heard  professional  "  mesmerists "  declare  that  only  ten  per 
cent  are  capable  of  being  h^'pnotized. 

Bottey  thinks  about  thirty  per  cent. 

Morselli  places  the  proportion  at  seventy  per  cent. 

Delboeuf  maintains  that  eighty  per  cent  can  be  reduced  to 
a  state  of  hypnosis. 

Braid  once  succeeded,  at  a  private  lecture  to  the  pi'ofes- 
sion  in  London  (1842),  in  hypnotizing  sixteen  out  of  eighteen 
adults,  mostly  entire  strangers  to  him. 

Dr.  Tuckey  states  it  as  his  opinion  that  ninety  per  cent 
va^y  be  hypnotized,  and  this  percentage  is  claimed  by  many 
Continental  hypnotists. 

Drs.  Van  Renterghem  and  Van  Eeden  assure  me  that  they 
succeed  in  ninety-five  per  cent. 

Gregory  believed  that  every  person  could  be  hypnotized. 

In  1880  Dr.  Liebeault  drew  up  the  following  table : 

Results  of  Experiments  in  1,012  Persons. 

Drowsiness, ,33 

Light  sleep. 
Deep  sleep, 
Profound  sleep, 


Light  somnambulism. 
Deep  somnambulism. 
Unaffected, 


100 
460 
230 

31 
131 

27 

1,012 


Speaking,  then,  broadly,  and  including  every  degree  from 
the  lightest  to  the  most  profound,  it  seems  evident  that  by 
far  the  majority  of  persons  may  be  hypnotized. 
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One  point  should  not,  however,  be  overlooked  in  making- 
estimates  of  susceptibility — i.e.,  the  number  of  trials  which 
are  made  to  induce  hypnosis. 

We  are  not  told,  for  instance,  how  many  experiments  were 
made  with  Liebeault's  1,013  patients,  but  I  feel  certain  that 
so  high  a  percentage  (over  ninety-seven  per  cent)  could  only 
have  been  attained  by  great  perseverance;  certainly,  when 
I  studied  at  Nanc^^,  I  saw  M.  Liebeault  fail  with  a  much  hig-her 
percentage  on  first  trial. 

Drs.  Van  Renterghem  and  Van  Eeden  admit  that  great 
persistence  is  required  to  reach  their  standard. 

I  would  content  myself  by  saj^ing  that  on  a  first  trial 
probably  six  out  of  ten  average  patients  can  be  hypnotized, 
but  that  repeated  trials  will  result  generally  in  eight  out  of 
ten  becoming-  hypnotized. 

It  is  quite  possible  that  if  the  remaining  two  patients  were 
persevered  with,  one,  or  perhaps  both,  might  in  time  succumb. 

The  circumstances  of  the  experiments  must  also  be  reckoned. 

Most  of  my  trials  have  -been  made  in  m^^  private  study, 
and  generally  in  the  presence  of  only  one  witness. 

If,  however,  a  number  of  spectators  were  present,  I  have 
no  doubt  that  the  consequent  nervousness  would  prevent  suc- 
cess in  many  cases. 

Influence  of  Sex.— It  is  a  very  common  belief  that  only 
women  are  susceptible,  but  actual  experience  proves  that  sex 
has  very  little,  if  any,  effect  in  this  direction. 

Constitution  and  Mental  Capacity. — It  is  frequently  held 
that  only  weakly  persons  will  yield  to  hypnotism.  This  is 
certainly  an  error,  and  it  will  often  be  found  that  athletic  per- 
sons are  among  the  easiest  to  affect. 

Another  common  mistake  is  to  assume  that  only  hysterical 
or  weak-minded  persons  are  good  subjects.  (If  this  were  true, 
we  would  be  forced  to  admit  that  about  eighty  per  cent  of  us 
were  weak-minded.)  So  far  from  being  correct,  this  idea  will 
be  found  in  practice  to  be  the  very  reverse  of  one's  experience. 

Hysterical  women  are  generallj^  most  obstinate,  whereas 
intellectual  people,  with  vyell-balanced  minds,  are  often  readily 
influenced. 

Nor  is  this  to  be  wondered  at.  Seeing  that  intelligent  co- 
operation is  an  essential,  it  will  easily  be  understood  that  a 
silly  girl,  whose  thoughts  are  constantly  wandering  to  her 
new  dress  or  a  coming  dance,  can  hardly  be  induced  to  suffi- 
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ciently  concentrate  her  attention  to  give  you  her  co-opera- 
tion; whereas,  on  the  other  hand,  the  intelligent  person  has 
his  or  her  thoug-hts  under  control,  and  so  will,  by  excluding- 
disturbing-  ideas,  g-ive  the  operator  the  benefit  of  good- will. 

The  imbecile  or  lunatic  is  hardly  susceptible  at  all. 

True,  Voisin  succeeded  with  ten  per  cent  of  his  insane  pa- 
tients, but  he  often  spent  as  much  as  three  hours  at  a  time 
on  a  single  patient. 

With  some  people  of  the  very  highest  intelligence,  hov/- 
ever,  great  difficulty  is  experienced. 

They  take  such  an  active  interest  in  the  experiment  that 
they,  as  it  were,  stay  awake  to  see  if  they  sleep,  or  watch  the 
whole  process  in  an  analytical  mode,  wondering  what  will  be 
the  first  sign  of  hypnosis,  and  how  the  next  step  will  mani- 
fest itself.  Until  such  patients  can  give  themselves  up  whollj^, 
they  are  not  likelj^  to  be  hypnotized. 

Phthisical  patients  are  constantly  found  to  be  among  the 
best  subjects. 

Age  certainly  has  a  very  great  influence  on  susceptibilitj^, 
children  being  especiallj'^  good  subjects;  whereas  old  people, 
though  not  wholly  unsuitable,  are  distinctly  more  refractor^'. 

Infants  are  not  generally  thought  to  be  capable  of  being 
hypnotized,  though  Liebeault  thinks  gentle  stroking  of  their 
limbs  will  produce  a  kind  of  hypnosis;  it  certainly  will  induce 
sleep,  just  as  the  rocking  of  the  cradle  will. 

Braid  once  took  thirty-two  school  children  and  hypnotized 
the  whole  of  them  in  twelve  minutes. 

M.  Beaunis  has  published  a  most  instructive  anal3'sis  of 
Liebeault's  table,  referred  to  above. 
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M.  Li(5])eault  has  more  recently  prepared  a  list  of  2,534  subjects 
hypnotized  by  hiui,  showing  that  of  that  nvimber,  385  were  somnam- 
bulists; this  is  15.19  per  cent,  or  one  in  6.58.  (Bernheim's  "  Suggestive 
Therapeutics."    2d  Edition.) 
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From  this  table  it  will  be  seen  at  once  that  children  from 
seven  to  fourteen  years  of  age  yield  the  largest  proportion  of 
somnambulists,  and  that  practically  there  are  no  subjects  in 
this  period  who  may  not  be  more  or  less  influenced. 

Uace.—\\^  was  for  a  long  time  supposed  that  only  certain 
races  could  be  hypnotized,  and  some  writers  in  England  flat- 
tered themselves  by  saying  that,  while  Esdaile's  almost  uni- 
versal success  in  India  on  the  natives  was  not  surprising,  and 
the  general  susceptibility  of  the  French  was  only  to  be  expect- 
ed, it  would  be  found  that  John  Bull  was  much  too  stolid  to 
be  affected. 

Actual  experiments  seem  to  show  that  all  nations  are  very 
much  alike,  though  possibly  the  Orientals  are  the  most  deeply 
influenced. 

How  to  Foretell  Susceptible  Persons.— One  is  constantly 
asked  if  it  is  possible  to  say  beforehand,  in  any  given  case, 
whether  a  person  can  be  hypnotized  or  not. 

As  yet  no  satisfactory  data  have  been  formulated,  but  I 
cannot  help  thinking  that  experience  begets  a  sort  of  instinct 
by  means  of  which  the  hypnotist  can  generally  arrive  at  a 
pretty  accurate  conclusion. 

Liebeault  thinks  that  persons  who  are  imaginative  and 
easily  impressible  are  good  subjects. 

Dr.  Ochorowicz  advises  the  use  of  his  "  hypnoscope  "  as  a 
preliminary  test  of  susceptibility.  It  is  a  ring-shaped  mag- 
net, which  is  placed  on  the  finger  of  the  person  to  be  tested ; 
if  in  a  short  time  he  feels  the  finger  stiff  or  numb,  or  is  con- 
scious of  any  other  peculiar  sensation,  he  is  held  to  be  a  suita- 
ble subject.  This  seems  to  me  a  very  unsatisfactory  method; 
for,  as  Dr.  Hack  Tuke  has  reminded  us,i^  most  people  will 
find  that  if  they  simply  look  attentively  at  one  of  their  fingers 
for  a  few  moments,  they  will  become  aware  of  some  uncom- 
fortable sensation,  such  as  cold,  heat,  tingling,  or  "  pins  and 
needles." 

Besides,  a  trial  of  the  hypnoscope  will  not  occupy  a  shorter 
time  than  our  actual  attempt  to  produce  hypnosis. 

To  my  mind,  seeing  that  it  is  possible  to  infiuence  by  far 
the  majority  of  one's  patients,  the  more  important  point  is 
how  to  tell  beforehand  who  will  belong  to  the  refractory  mi- 
nority. 

Wlio  Can  Hypnotize?— This  is  a  question  of  greater  im- 
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portance,  but  at  the  same. time,  perhaps,  admits  of  a  readier 
answer. 

Broadly,  any  one  can  be  a  hypnotist;  but,  to  quote  Profes- 
sor Gregory,  "  Every  one  possesses  tlie  power  to  hypnotize 
others,  though  in  variable  degrees." 

There  seem  to  be  certain  qualities  which  go  a  long  way 
toward  insuring  success;  just  as  in  every-day  life  some  people 
seem  naturally  to  attract  us,  and  by  their  very  appearance 
to  inspire  us  with  confidence,  while  others  repel  us  and  arouse 
our  suspicions. 

One  medical  man  has  the  happy  art  of  raising  his  patient's 
spirits,  and  making  him  feel  better,  by  the  very  manner  of 
his  entry  into  the  room;  another  has  the  misfortune  to  de- 
press his  patient,  and  make  him  magnify  his  sjnnptoms,  be- 
fore ever  a  word  has  been  exchanged. 

In  hypnotism,  it  will  be  found  that  the  man  who  at  once 
begets  in  his  patient  a  feeling  of  trust  and  safety  has  already 
the  most  essential  qualification  for  success;  and  this  quality 
is  more  necessary'  for  the  hj^pnotist  than  the  physician,  who 
does  not  leave  the  old  lines  of  treatment,  for  the  reason  that 
at  present  there  is  such  widespread  ignorance,  almost  amount- 
ing to  dread,  on  the  part  of  the  laity  in  reference  to  h^^pno- 
tism. 

Confidence  in  himself  is  another  point  which  contributes 
largely  to  success;  for  if  the  patient  detects  any  indecision  or 
nervousness  on  the  part  of  the  operator,  the  feeling  quickly 
becomes  contagious,  and  will  overcome  any  amount  of  trust 
in  the  general  ability''  and  integrity  of  the  doctor. 

Confidence  in  the  treatment  is  also  a  great  help  to  the 
doctor,  for  many  patients  declare  that  they  themselves  have 
no  faith  whatever  in  the  new-fangled  agency,  and  consider  it 
sheer  w^aste  of  time  to  try  it;  if  to  this  scepticism  the  doubt- 
ful opinion  of  the  doctor  is  added,  there  is  hardly  likely  to 
follow  a  fair  test  of  hypnotism. 

I  do  not  mean  that  we  should  assure  our  patients  that  the 
treatment  will  cure  them — far  from  it;  but  we  should  at  least 
be  emphatic  in  declaring  that  we  have  good  ground  for  think- 
ing that  the  treatment  may  be  followed  by  benefit. 


CHAPTER  Y. 

TREATMENT   DURING  HYPNOSIS. 

The  treatment  by  means  of  hypnotic  suggestion  may  be 
conveniently  discussed  under  two  lieads:  medical,  including 
midwifeiy,  gyn£ecolog3',  moral  perversionSj  and  lunacy;  and 
surgical. 

Medical  Treatment. 

General. — Hypnotism  seems  to  offer  a  wider  field  of  ap- 
plicabilitj^  to  the  physician  than  to  the  surgeon;  and  the  prac- 
tical point  for  us  to  consider  here  is,  the  kind  of  cases  in  which 
it  is  likely  to  be  of  any  service. 

As  yet,  few"  have  been  bold  enough  to  attempt  to  define  the 
limits  within  which  the  phj' sician  may  find  hypnotism  worth 
a  trial. 

Charcot,  it  is  true,  seems  to  think  it  cannot  possibly  be 
hoped  to  do  more  than  ameliorate  hj^sterical  ailments;  but 
this  view  is  hj  no  means  accepted  by  those  who  have  seriously 
employed  it  as  a  remedial  agent. 

Something  like  a  clew  can  be  got  from  a  consideration  of 
how  vast  an  influence  is  wielded  by  the  mind  over  the  body. 

Dr.  William  Stokes,  in  his  classical  work  on  the  "Diseases 
of  the  Heart,"  gives  due  weight  to  this  factor  in  the  cure  of 
disease. 

He  pointed  out  how  recovery-  is  often  retarded  by  depress- 
ing emotions,  and,  in  dealing  with  cardiac  neuralgia,  says, 
''One  of  the  most  certain  remedies  consists  in  removing  from 
the  patient's  mind  the  apprehension  that  his  heart  is  organi- 
cally diseased." 

Trousseau,  in  his  "  Lectures  on  Clinical  Medicine,"  recalls 
the  famous  experiments  of  Claude  Bernard  (Claude  Bernard's 
experiment  has,  of  course,  no  direct  bearing  on  hypnotism, 
further  than  showing  that  the  brain  is  really  the  seat  of  some 
diseases  wiiich  were  formerly  supposed  to  originate  elsewhere; 
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and  that  being  so,  we  may  be  able  through  the  brain  to  mod- 
ify some  of  the  symptoms  of  these  aihnents)  to  show  tlie  inti- 
mate connection  between  the  floor  of  the  fourth  ventricle  and 
the  development  of  glycosuria,  and  that  between  other  cere- 
bral areas  and  polyuria  or  albuminuria. 

He  also  points  out  how  neuralgia  excites  the  secretion  of 
neighboring  glands;  how  the  passions  and  intellectual  en- 
grossments affect  secretion;  how  mental  disturbance  will  in- 
crease micturition;  anger  modify  the  lacteal  secretion;  fear 
produce  diarrhoea ;  and  impresses  the  fact  that  the  whole  di- 
gestive system,  including  the  liver  and  pancreas,  may  be 
affected  by  the  mind. 

Graves,  too,  in  his  ''  Clinical  Lectures  on  the  Practice  of 
Medicine,"  enforces  the  importance  of  what  he  terms  the 
"  power  of  moral  impressions  "  in  aiding  the  cure  of  disease. 

Sir  James  Paget,  in  his  "  Lectures  on  Surgical  Pathology," 
directs  special  attention  to  the  effect  of  mind  upon  nutrition, 
and  saj' s,  "  There  is  scarcely  an  organ  the  nutrition  of  which 
may  not  be  affected  by  the  mind." 

He  cites  a  ver^'  telling  case  of  a  patient  who  consulted  him 
about  a  tumor  in  her  breast,  which  she  believed  to  be  a  cancer. 
Paget  boldly  assured  her  that  it  was  not  malignant,  and, 
further,  that  it  Avould  speedily"  disappear.  The  latter  portion 
of  his  statement  he  hardly  expected  to  see  fulfilled,  but  he  re- 
ports, with  apparent  surprise,  that  it  began  to  shrink  imnie- 
diatel3',  without  either  internal  or  external  therapeutic  treat- 
ment. 

Dr.  Henry  Maudsle^^^^  in  dealing  with  the  same  point, 
reminds  us  of  what  is  often  observed  by  army  surgeons,  that 
the  excitement  of  battle  frequently  prevents  a  soldier  perceiv- 
ing that  he  has  been  shot  or  received  a  sabre  cut;  such 
wounded  men  will  often  continue  fighting  until  the\'  faint 
from  unnoticed  loss  of  blood. 

Dr.  Hack  Tuke  ^^  tells  us  that  "  the  mere  concentration  of 
the  mind  may  excite  the  action  of  some  parts  and  lower  that 
of  others." 

These  quotations  not  only  serve  to  give  us  an  indication 
of  the  direction  in  which  we  may  hopefully  look  for  satisfac- 
tory results  from  the  employment  of  hypnotic  suggestion,  but 
serve  to  explain  the  rationale  of  the  treatment,  and  furnish  a 
powerful  argument  in  favor  of  its  having*  at  least  a  fair  trial. 
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If,  as  some  writers  state,  it  is  true  that  the  mind  has  such 
a  powerful  effect  on  the  body  tliat  impressions  made  upon  it 
in  tlie  wakeful  condition  may  increase,  diminish,  or  otherwise 
modify  secretions,  promote  or  retard  recovery,  and  obliterate 
or  exag-g-erate  pain,  is  it  not  reasonable  to  suppose  that  when 
we  induce  hypnosis,  and  so  bring-  the  brain  into  a  state  of  ex- 
alted receptivity,  we  may  be  able  so  to  heighten  and  intensify 
its  influence  on  the  body  as  to  bring  about  the  very  changes 
we  desire,  hastening  absorption,  promoting  secretion,  or  anni- 
hilating pain  ? 

I  think,  then,  we  may  fairly  start  by  saying  that  it  is  clearly 
justifiable  to  emploj^  hypnotic  suggestion  in  all  cases  where  a 
distinctly  nervous  element  can  be  detected. 

These  cases  will  be  found  to  cover  a  wider  field  than  per- 
haps appears  at  first  sight.  It  is  surel}^  within  the  experi- 
ence of  every  physician  that  many  of  the  most  distressing- 
ailments,  which  make  themselves  known  by  physical  symp- 
toms, are  often  directly  due  to  mental  conditions.  Who  has 
not  seen  diabetes  apparently  directly  follow  worry;  g-out  de- 
termined by  anxiety;  or  eczema  seem  to  orig-inate  as  a  con- 
sequence of  mental  depression  ? 

Then  consider  the  host  of  diseases,  which  are  g-rouped 
promiscuously  under  the  title  "nervous,"  for  want  of  a  better 
definition;  the  neuralgias,  insomnias,  dyspepsias,  palpita- 
tions, hysterias,  neurasthenias,  etc.,  etc.  These  alone  would 
furnish  scope  enough  for  the  most  avaricious  practitioner. 

Again,  we  may  say  that  the  area  with  which  we  started 
covers  everj^  affection  which  is  accompanied  by  pain,  though 
in  maintaining  that  we  are  justified  in  trying-  hypnotic  mea- 
sures in  every  case  where  there  is  pain,  I  do  not  mean  it  to  be 
supposed  that  the  mere  removal  of  suffering  is  sj'^nonymous 
with  the  cure  of  its  cause.  But  we  all  know  that  opium,  by 
its  action  in  lulling-  pain,  very  often  materially  assists  in  the 
cure  of  diseases,  of  which  such  suffering  is  merely  a  sjanptom. 
Pain  is,  however,  sometimes  so '  formidable  a  symptom  that  it 
is  sufficient  to  exhaust  the  patient,  or,  where  lesser  in  degree, 
it  may,  by  prohibiting  sleep,  disturbing  the  appetite  and  diges- 
tion, and  constantly  forcing  itself  upon  the  attention  of  the 
invalid,  produce  such  a  morbid  depression  of  spirits  that  his 
recovery  is  very  much  delayed. 

If  hypnotism  is  found  to  act  as  a  kind  of  moral  or  mental 
XII— 21 
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opiate,  giving"  refreshing  sleep,  freedom  from  pain  and  anxi- 
ety, it  may  become  at  least  a  useful  adjunct  to  medicinal 
treatment  in  cases  where  it  is  not  sufficient  to  produce  cure 
alone. 

H^^pnotism  may  also  be  accorded  a  trial  in  all  functional 
disorders. 

These  are  such  sweeping  assertions  that  I  must  distinctly 
repudiate  any  desire  to  put  this  treatment  forward  as  a  pan- 
acea or  successor  to  our  usual  means  of  treatment. 

I  am  anxious  to  be  clearly  understood  on  this  point.  I  do 
not  for  one  moment  believe  that  all  ailments,  whether  of  a 
nervous  or  functional  character,  are  amenable  to  hypnotic 
suggestion;  but  I  do  believe  that  it  is  justifiable  to  try  this 
method,  either  alone  or  in  conjunction  with  medicinal  treat- 
ment, in  these  cases. 

Probability  of  Success. — It  is  only  to  be  expected  that  my 
readers  may  fairly  demand  to  know  what  is  the  use  of  trying 
hypnotism;  in  other  words,  what  is  the  probability  of  success? 

I  am  wishful  on  this  point  to  keep  clear  of  anything  resem- 
bling a  dogmatic  statement.  What  I  want  is  to  induce  mj' 
readers  to  try  the  treatment  for  themselves. 

I  am  by  no  means  an  enthusiast,  but  still  a  student  of  the 
subject,  and  all  I  at  present  feel  disposed  to  state  is  that 
those  who  are  actively  engaged  in  hypnotic  investigation  are 
constantly  being  surprised  at  their  seemingly  beneficial  re- 
sults in  the  most  unlikely  quarters. 

Among  the  ailments  in  which  hj^pnotic  treatment  has  been 
followed  by  (I  leave  for  others  the  settlement  of  whether 
post  hoc  is  here  equivalent  to  propter  hoc  or  not)  relief  or 
cure  may  be  mentioned:  rheumatism,  muscular  and  articular; 
sciatica,  tic,  pleurisy,  insomnia,  headache,  indigestion,  spas- 
modic affections  such  as  coughing  and  sneezing,  eczema, 
winter's  cramp,  constipation,  diarrhoea,  anaemia,  hysteria, 
hystero-epilepsy,  gastralgia,  stammering,  enuresis,  neuras- 
thenia. 

This  list  is  by  no  means  complete,  but  will  perhaps  be 
sufficient  to  show  how  varied  are  the  ailments  which  come 
under  the  head  of  "  medical "  in  which  it  may  be  useful  to  try 
hypnotic  treatment. 

In  1889  Drs.  Van  Renterghem  and  Van  Eeden  laid  before 
the  hj^pnotic  section  of  the  International  Congress  of  Experi- 
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mental  Psj^chology,  held  in  Paris,  a  joint  report  of  365  cases 
of  organic,  mental,  and  neurotic  ailments  treated  by  them 
solely  by  hypnotic  suggestion,  with  the  following  astounding 
results : 

71  cases  received  no  benefit. 
92  cases  received  slight  benefit. 
98  cases  received  marked  benefit. 
104  cases  were  cured. 

Midwifery. — It  has  been  found  in  some  cases,  but  of  which 
few  records  have  as  yet  been  published,  that  h\pnotic  sug- 
gestion has  seemed  to  completely  obliterate  the  feeling  of 
pain,  without  in  the  least  diminishing  the  force  of  the  uterine 
contractions. 

It  must  be  pointed  out  here  that  if  it  is  desired  to  try  this 
plan  in  any  particular  confinement,  the  patient  should  be 
familiarized  with  the  process  by  a  few  preliminary  sittings, 
before  the  time  of  actual  experiment;  for  if  it  is  left  until  labor 
has  begun,  it  is  hardly  likely  that  the  attempt  to  hypnotize 
will  succeed  at  all. 

QyncEcology. — Certain  derangements  of  the  menstrual 
functions  have  appeared  to  be  corrected  after  hypnotic  treat- 
ment. 

The  recital  of  some  such  apparent  successes  by  Voisin  be- 
fore the  British  Medical  Association  in  1889  w^as  openly  re- 
ceived with  incredulity;  and  when  he  told  his  hearers  that  he 
had  been  able  to  fix  beforehand  the  date  of  the  onset  of  men- 
struation in  cases  of  previously''  marked  irregularity,  he  was, 
to  quote  an  eminent  Scotch  phj^sician  wdio  joined  in  the  sub- 
sequent discussion,  "  politely,  but  none  the  less  plainly,  told 
that  his  hearers  did  not  believe  him." 

Nevertheless,  I  have  frequently  seen  cases  of  very  painful 
menstruation,  where  hypnotic  suggestion,  without  any  other 
treatment,  was  followed  by  absolutely  painless  periods;  and 
others,  in  which  profuse  periodic  flooding  was  changed  into 
completel^^  normal  menstruation,  or  amenorrhoea  gave  place 
to  regularity. 

I  have  also  seen  cases  of  acute  and  chronic  ovarian  pain 
permanently  relieved  after  hypnotic  treatment;  and  in  one 
case  in  which  oophorectomy  had  been  recommended  by  one 
of  our  foremost  gyntecologists  as  the  only  means  of  escape 
from  perpetual  invalidism  and  suffering,  a  few  hypnotic  sit- 
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tings  were  followed  b\^  an  absence  of  pain,  and  an  ability  to 
resume  regular  work. 

lAinacy. — In  the  treatment  of  insanity,  there  are  many 
diflQculties  in  the  wa^'.  First  of  all,  it  is  very  hard  to  over- 
come the  suspicion  of  the  patient,  which  may  lead  him  to  vio- 
lent opposition. 

Voisin  relates  that  some  of  his  patients  had  to  be  restrained 
by  five  or  six  attendants. 

The  time  necessary  to  produce  any  hj^pnotic  impression  is 
also  a  serious  hindrance.  Voisin  often  spent  as  much  as  three 
hours  in  attempting-  to  hj'notize  a  sing-le  patient. 

By  \evy  great  patience,  Voisin,  Forel,  Dufour,  and  Burck- 
hardt,  however,  succeeded  in  h^'pnotizing-  about  ten  per  cent 
of  the  patients  they  experimented  on,  and  report  that  the 
treatment  was  successful  in  cases  of  acute  mania,  hallucina- 
tions, suicidal  insanity,  and  melancholia. 

I  have  seen  melancholic  patients  who  contemplated  sui- 
cide, and  wandered  about  all  day  as  if  possessed  of  an  evil 
spirit,  become  bright,  cheerful,  and  active  after  hypnotic 
treatment. 

But  I  have  not  myself  had  any  opportunity  of  trjdng  h.y^- 
notism  in  any  cases  which  might  be  called  developed  insanity. 

Drs.  R.  Percy  Smith  and  A.  T.  Mayers  conducted  a  series 
of  experiments  in  Bethlem  Hospital  in  1889,  but  were  not  able 
to  record  any  very  decided  successes. 

Moral  Ailments. — Under  this  heading-  may  be  included 
what  is  commonh'  spoken  of  as  "  dipsomania,"  but  which  may 
perhaps  more  correctl}'  be  styled  inebriety,  morphinomania, 
cocainomania,  and  all  the  other  manias  connected  with  stim- 
ulants or  drugs;  kleptomania,  thieving,  lying-,  masturbation, 
etc. 

At  first  sight,  it  may  appear  absurd  to  speak  of  employing- 
hypnotic  treatment  to  cure  drunken  habits,  but  until  we  have 
fairly  tested  its  claims  we  cannot  wisely  set  aside,  as  of  no 
value,  the  evidence  of  men  like  Liebeault,  Bernheim,  Voisin, 
Forel,  and  many  others,  who  assure  us  that  hypnotism  has  in 
their  hands  been  followed  by  sobriety  where  inebriety  was 
the  rule  before. 

Of  course  it  is  asserted  ag-ainst  such  evidence,  that  there 
might  be  some  temporary  cessation  of  inebriety  in  a  few 
cases,  which  has  been  mistaken,  by  these  advocates  of  the 
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treatment,  for  cure,  but  that  it  is  certain  there  would  be  re- 
lapses of  a  more  serious  nature. 

However,  it  is  not  for  us  to  jump  to  conclusions.  We  must 
carefully  weigh  the  evidence  pro  and  con.,  and  supplement 
that  which  is  in  existence  b3'  fresh  investigations. 

What  is  said  of  inebriety  will  also  hold  good  for  the  other 
ailments  or  perversions  referred  to  above. 

It  certainly  does  seem  to  me  little  short  of  miraculous  if, 
by  means  of  verbal  suggestion  during  hypnosis,  we  can  eradi- 
cate vicious  habits  which  have  become  ingrained  into  a  man's 
very  nature  by  long  indulgence;  but  we  must  not  affirm  that 
a  thing  is  impossible  because  it  seems  improbable. 

When  Harvey  announced  his  views  as  to  circulation  of  the 
blood,  most  people  said  he  was  mad;  that  such  a  theory  as 
he  propounded  was  wholly  impossible. 

When  Stevenson  said  to  the  House  of  Lords  that  he  could 
make  a  train  travel  at  the  rate  of  twenty  miles  an  hour,  some 
of  his  noble  hearers  declared  him  a  fool;  but  when  he  told 
them  that  he  could  increase  the  speed  to  thirty  miles  an  hour, 
they  cried  out  that  he  was  a  dangerous  lunatic,  and  were  for 
placing  him  under  restraint. 

We  have  so  often  cried  "impossible,"  and  lived  to  see  our 
error,  that  nowadays  we  adopt  more  guarded  language, 
and  content  ourselves  with  saying,  "  It  may  be  so,  but  it  does 
not  seem  likely." 

For  my  own  part,  I  can  only  say  that  I  have  treated  ine- 
briates by  means  of  suggestion,  and  seen  positive  aversion  to 
alcohol  follow;  and  in  one  case  of  an  apparently  established 
habit  of  lying  and  thieving,  I  liave  seen  truthfulness  and 
honesty  as  apparently  rooted  after  a  few  hypnotic  sittings. 

Some  Further  Possibilities. — The  consideration  of  what 
has  already  seemed  to  result  from  hypnotic  sugg-estion  leads 
us  naturally  to  take  a  look  into  the  future,  to  see  if  we  can 
predict  in  what  other  regions  explorers  are  likely  to  come  on 
hidden  treasure.  I  am  not  sufficiently  skilled  as  a  hypnotic 
mineralogist  to  say  precisely  what  mines  are  likely  to  yield 
the  richest  ore,  but  will  merelj^  attempt  to  indicate  a  few 
which  may  repay  the  sinking  of  a  shaft  of  investigation. 

Nowhere,  to  my  thinking,  is  the  effect  of  mind  upon  mat- 
ter so  forcibly  illustrated  as  in  those  painful  results  produced 
on  the  foetus  in  utero  by  what  we  call "  maternal  impressions." 
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It  seems  to  me  that  it  would  at  least  be  worth  trj-mg-  if, 
in  any  case  where  there  was  reason  to  apprehend  that  a  sud- 
den shock  to  the  pregnant  woman  might  result  in  some  hor- 
rible deformity  in  her  ollspring,  we  could  counteract  such 
effect  by  suitable  suggestion. 

The  medical  men  of  past  generations  paid  such  attention 
to  the  possible  effects  of  suggestion  (without  hypnotism)  on 
the  mother  that,  in  the  case  of  wealthy  dames  who  were 
anxious  that  their  children  should  be  good-looking,  they  used 
to  surround  them  with  beautiful  pictures,  etc. 

Another  question  awaiting  solution  is,  May  hj^pnotic  sug- 
gestion overcome  certain  forms  of  sterility  ? 

I  think,  too,  certain  cases  in  which  the  removal  of  the  ova- 
ries seems  called  for,  to  relieve  pain,  should  be  given  a  trial 
bj^  means  of  hypnotic  treatment  before  such  a  desperate 
operation  is  undertaken. 

The  constantly  increasing  number  of  railway  collisions 
leads  me  to  urge  that,  in  all  cases  suffering  from  the  nervous 
shock  consequent  on  such  accidents,  an  attempt  might  be 
made  to  determine  whether  the  distressing  symptoms  often 
present — the  insomnia,  frightful  dreams,  pains,  and  constant 
apprehension — could  be  in  anj^  waj-  minimized. 

It  frequently  happens  that  in  some  of  the  very  worst  cases 
there  is  an  intei'val  of  several  days  of  comparative  health  be- 
tween the  accident  and  the  onset  of  collapse. 

I  would  very  much  like  to  see  this  time  made  use  of  for 
hypnotic  experiments. 

Perhaps  railway  directors  will  take  the  hint;  it  might  lead 
to  less  serious  illness  for  the  passengers,  and  less  drain  on 
dividends,  by  w^ay  of  compensation,  for  the  shareholders. 

Many  other  departments  in  which  experiments  may  prof- 
itably be  made  will  strike  individual  readers. 

As  an  educational  factor,  the  influence  of  hypnotism  seems 
worthy  of  consideration. 

Durand  declared  in  1860,  "Braidism  provides  us  with  the 
basis  of  an  intellectual  and  moral  orthoptedia." 

Liebeault  relates  how  a  lazy  boy  was  so  transformed  \i\ 
one  sitting  that  he  soon  became  the  head  of  his  class. 

Berillon  also  advocates  hypnotic  suggestion  as  an  aid  to 
industry  in  some  cases,  but  chiefly  as  a  means  of  overcoming 
the  bad  habits  of  children. 
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I  will  only  refer  to  one  other  department. 

Would  it  not  be  well  for  those  who  have  the  opportunit3', 
in  their  capacity  as  prison  and  reformatory  doctors,  to  try,  on 
an  extended  scale,  if  hj'pnotism  can  be  called  to  the  aid  of  the 
criminal  machinery  of  the  country  ? 

From  what  I  have  seen  myself,  I  am  most  anxious  that 
serious  and  systematic  investigation  on  this  point  should  be 
undertaken,  with  full  official  sanction. 

The  government  not  only  lent  its  approval  to  the  experi- 
ments of  Esdaile  in  India,  with  hypnotism  as  an  anaesthetic 
agent,  before  the  introduction  of  chloroform,  but  placed  a 
special  hospital  at  his  disposal  for  his  greater  convenience. 

Is  it  too  much  to  ask  that  our  government  would  at  least 
countenance  and  facilitate  the  trial,  in  the  various  institutions 
already  in  their  control,  of  a  treatment  which  it  seems  possi- 
ble might  be  found  to  diminish  the  number  of  criminals  in  the 
country  ? 

At  present  it  fs  the  opinion  of  man^^  who  seem  competent 
to  judge,  that  the  juvenile  offender  who  crosses  the  threshold 
of  a  reformatory,  leaves  it  ready  for  matriculation  at  the 
jail;  and  there  are  those  whose  experience  leads  them  to 
conclude  that,  once  the  entrance  examination  is  passed  for  the 
latter  establishment,  there  is  great  danger  of  the  prisoner  be- 
coming utterly  callous,  a  mere"  prey  upon  societ3%  whose  hand 
is  against  every  man. 

Who  has  not  read  the  sad  records  of  men  and  women  who 
had  spent  the  most  of  their  years  in  prison  ? 

An  attempt  to  implant  honest  intentions  into  the  minds 
of  the  young  generation  of  criminals  could  do  no  harm,  and 
might  lead  to  satisfactory  results;  and  even  in  the  case  of 
adult  offenders,  there  seems  to  be  much  to  commend  a  fair 
consideration  of  the  subject. 

Surgical  Treatment. 

We  may  at  once  clear  the  ground  by  saying  that  no  seri- 
ous attempt  is  now  made  to  enter  hypnotism  in  competition 
with  chloroform,  ether,  or  methylene  bichloride  as  an  anaes- 
thetic in  surgery. 

Before  the  introduction  of  these  agents,  however,  hypnotism 
had  rendered  great  service  to  the  surgeons  who  were  willing 
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to  try  it,  and  we  have  alread^^  referred  to  the  painless  opera- 
tions of  Esdaile,  Braid,  Velpeau,  Broca,  Liston,  and  others. 
But  the  great  disadvantage  of  hypnotism,  as  compared  with 
chloroform  and  its  congeners,  is  its  uncertainty.  Practically 
every  patient  can  be  rendered  insensible  to  pain  by  means  of 
these  anaesthetics,  whereas  only  a  limited  number  can  be  so 
influenced  bj^  hypnotism. 

Professor  Bernheim  may,  however,  be  taken  as  expressing 
the  views  of  the  present-day  h^-pnotists  when  he  says  "  hyp- 
notism cannot  be  generally  used  as  an  anaesthetic  in  surgery; 
it  cannot  replace  chloroform." 

But  though  it  is  readily  conceded  that  in  hypnotism  we 
have  not  a  universal  anaesthetic,  I  do  not  think  it  should  be 
altogether  disregarded  in  the  operating-theatre;  and  if  I  knew 
beforehand  that  any  given  patient  would  pass  into  a  profound 
stage  of  h^'pnosis,  accompanied  by  complete  insensibility  to 
pain,  I  would  not  hesitate  to  perform  anj^  major  operation, 
which  might  be  necessary,  during  such  hypnotic  sleep;  for 
whatever  the  shortcomings  of  hypnotism  may  be,  it  has  one 
strong  point  in  its  favor  whenever  it  can  be  used — i.e.,  that  in 
skilful  hands  it  has  never  yet  been  known  to  cause  any  fatal 
accidents;  whereas  it  is  no  exaggeration  to  say  that  chloro- 
form has  slain  its  hundreds,  in  spite  of  the  greatest  expert- 
ness  of  the  administrators. 

While  I  write  this,  our  most  powerful  medical  journals  are 
deploring  the  number  of  fatal  mishaps  due  to  chloroform  and 
ether,  and  calhng  on  all  practitioners,  who  are  unfortunate 
enough  to  experience  such  catastrophes,  to  report  them,  so 
that  we  may  accurately  gauge  the  extent  of  the  danger  of 
these  agents.  ("  Antesthetics  have  lately  been  running  up  a 
little  '  butcher's  bill '  of  their  own,  which  is  beginning  to  excite 
some  alarm  "     ["  British  Medical  Journal,"  Januarj^  3d,  1891]. 

"We  recorded  last  week  reports  which  had  come  under 
our  notice  of  inquests  published  in  local  country  papers,  of 
cases  of  deaths  under  anaesthetics,  of  which  no  medical  details 
have  been  forwarded  to  us,  and  which  appear  therefore  to  be 
likely  to  escape  record  in  the  medical  journals"  ["British 
Medical  Journal,"  January  10th,  1891]. 

The  article  then  goes  on  to  give  an  account  of  another 
death  from  etlier. 

"  In  recording  more  deaths  from  this  anaesthetic — chloro- 
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form — we  must  repeat,  what  we  have  before  urged,  that  more 
systematic  accounts  of  such  occurrences  should  be  given.  Of 
the  deaths  recently  reported  it  will  not  be  necessary  to  detail 
all."  Then  follow  details  of :  1,  A  death  under  chloroform,  at 
St.  Mary's  Hospital,  in  a  case  while  a  finger  was  being  ampu- 
tated; 2,  the  death  of  a  healthy  lad  aged  nineteen,  "under 
chloroform "  preliminary^  to  an  operation  for  the  removal  of 
a  necrosed  bone  from  the  leg,  in  the  Wolverhampton  General 
Hospital;  3,  the  death  of  a  man  aged  forty -six,  in  the  Guest 
Hospital,  Dudley,  in  whose  case  "  one  drachm  of  chloroform  " 
only  was  used;  "an  operation  on  the  arm"  was  begun,  but 
had  to  be  stopped  in  two  minutes,  owing  to  the  heart's  action 
having  ceased  ["  Lancet,"  January  10th,  1891].) 

There  are  sometimes  present  exceptional  circumstances, 
such  as  great  prostration  or  heart  disease,  which  make  even 
the  boldest  surgeon  hesitate  to  administer  chloroform. 

In  such  instances  it  seems  reasonable  to  claim  that  hyp- 
notism should  at  least  be  accorded  a  trial. 

Quite  recently  Dr.  A.  B.  Shaw,  of  St.  Louis,  was  called 
upon  to  trephine  in  a  case  of  traumatic  epileps^^;  he  found  the 
patient  suffering  from  cardiac  and  renal  disease,  and  consid- 
ered the  ordinary  aneesthetics  out  of  the  question.  Hypno- 
tism was  employed,  and  the  operation  was  painlessly  and 
successfully  performed  by  its  aid.^" 

Yet  another  situation  in  which  it  may  be  worth  while  to 
remember  hypnotism.  Suppose  yourself  unexpectedly  called 
upon  to  perform  some  operation,  while  j^ou  are  in  a  remote 
part  of  the  country',  and  out  of  reach  of  your  house;  in  such 
circumstances,  a  penknife  has  often  had  to  do  duty  for  a 
whole  case  of  instruments,  and  has  manj^  a  time  rendered  a 
good  account  of  itself;  if,  however,  you  could  succeed  in  induc- 
ing hypnotic  ansesthesia,  both  your  penknife  and  3'our  patient 
would  be  placed  at  a  great  advantage. 

However,  putting  on  one  side  major  surgery,  there  are 
many  minor  operations,  such  as  tooth  extraction,  stitching 
wounds,  setting  simple  fractures,  etc.,  in  which  we  seldom  use 
chloroform ;  in  these  at  least,  hypnotism  deserves  a  chance. 

Dr.  Hewetson,  of  Leeds,  largely  adopts  hypnotism  as  a 
means  of  procuring  anaesthesia  in  ophthalmic  surgery. 

But  now  we  must  consider  another  property  which  it  is 
alleged  hypnotism  possesses  in  certain  cases.     Not  only  is  it 
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claimed  that  anaesthesia  can  be  produced,  but  a  more  or  less 
continuing-  analgesia  may  be  secured.  My  meaning-  will  be 
best  gathered  from  an  illustration.  Professor  Delbceuf,  of 
Liege,  produced  \>y  means  of  caustic,  two  burns,  one  on  either 
arm,  in  the  same  patient,  and  of  exactly  similar  extent  and 
severity;  he  then  hj^pnotized  the  patient,  and  suggested  that 
one  burn  sliould  run  a  perfectl}'  normal  course,  whereas  the 
other  should  remain  painless  and  heal  sooner  than  its  fellow. 
They  were  both  dressed  in  precisely  the  same  way,  but  one 
continued  painful  and  was  slow  to  recover;  the  other  was 
never  even  uncomfortable,  and  was  quite  well  ten  days  before 
the  painful  one. 

This  experiment  seems  to  have  been  needlessh'  cruel,  but 
we  are  not  responsible  for  that;  it  tends  to  show,  however, 
that  at  least  in  some  cases  the  pain  of  such  wounds  as  one 
sees  everj^  day  in  the  accident  wards  of  any  large  hospital 
may  be  banished,  and  consequently  healing  hastened. 

I  have  mj^self  seen  similar  results  apparently  follow  simi- 
lar treatment. 

If  further  experiments  justify  this  claim,  hypnotism  in  this 
instance  will  have  scored  a  point  against  ail  rivals;  for  no 
one  can  dispute  that  the  effects  of  the  ordinary  aneesthetics 
are  of  very  short  duration. 

I  have  already  referred  to  the  employment  of  hypnotism 
in  cases  of  concussion  due  to  railway  or  other  severe  acci- 
dents. 


CHAPTEE  VI. 

POST-HYPNOTISM. 

This  expression  is  by  this  time  quite  familiar,  but  yet 
there  is  sometimes  a  good  deal  of  confusion  about  the  mean- 
ing* of  it. 

Some  writers  use  it  as  though  it  were  only  applicable  to 
cases  of  hallucination  or  illusion  lasting  after  the  actual  hyp- 
nosis had  ended,  but  this  is  not  quite  correct. 

A  few  illustrations  will  best  serve  to  elucidate  this  point. 

Here  is  a  man  who  is  addicted  to  drink.  I  hypnotize  him, 
and  suggest,  "  After  this  sleep,  you  will  detest  every  form  of 
alcohol."  He  is  then  aroused,  and,  on  being  offered  a  glass  of 
wine,  rejects  it  contemptuously;  if  the  case  is  wholly  success- 
ful, he  continues  to  shun  his  old  enemy,  and,  when  asked  to 
account  for  the  change,  says  he  does  not  care  to  drink  wine, 
etc.,  now. 

This  can  neither  be  called  an  illusion  nor  a  hallucination; 
it  is  a  passive  post-h^^pnotic  impression. 

I  say  to  this  young  man,  who  is  hypnotized,  "  When  you 
wa.ken  you  will  find  that  your  hair,  wiiich  is  now  black,  has 
become  red."  I  then  rouse  him  and  tell  him  to  look  at  him- 
self in  the  glass.  He  is  horrified  to  find  the  color  of  his  hair 
changed! 

This  is  an  example  of  a  post-hypnotic  illusion,  and  is  also 
purely  passive. 

To  a  third  subject  I  say,  during  hypnosis,  "  To-morrow,  at 
ten  o'clock  in  the  morning,  you  will  go  to  the  post-office  and 
ask  for  the  postmaster,  to  whom  you  will  say, '  Good  morn- 
ing! '  and  at  once  return  home." 

The  next  day  at  the  appointed  time  he  sets  off,  and  car- 
ries out  the  suggestion  to  the  letter,  without  knowing  in  the 
least  why  he  does  so.  This  is  an  active  post-hypnotic  impres- 
sion. 

Many   other   examples  of  different  post-hypnotic   effects 
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could  be  given,  but  my  object  is  simply  to  clear  up  our  views 
of  post-hj^pnotism. 

Thus  the  varying  classes  of  post-hypnosis  must  be  separated. 

There  is  a  vast  difference  between  a  passive  and  an  active 
post-hj'pnotic  suggestion,  and  many  subjects  who  are  open  to 
the  one  are  not  in  the  least  amenable  to  the  other.  Thus  I 
say  to  one  of  my  patients,  who  suffers  from  insomnia,  "At 
nine  o'clock  to-night  you  will  fall  asleep,  and  have  eight 
hours'  refreshing  sleep."  This  suggestion  is  accurately  ful- 
filled. But  if  I  say  to  the  same  patient,  "  In  an  hour  you  will 
go  to  your  friend  B.,  and  strike  him  on  the  back,"  no  notice 
whatever  is  taken  of  the  suggestion. 

Some  suggestions  given  during  hypnosis  may  be  made  to 
take  effect  after  a  very  long  interval  {suggestion  a  echeance, 
or  deferred  post-hypnotic  suggestion). 

Bernheim  relates  the  case  of  an  old  sergeant  to  whom  it 
was  suggested  that  sixty- three  days  later  he  should  go  to  Dr. 
Liebault's,  where  he  would  see  the  president  of  the  republic, 
who  would  present  him  with  a  decoration. 

On  the  day  named,  the  sergeant  went  to  the  house  of  Dr. 
Liebeault,  whom  he  knew  well,  but  now  took  to  be  the  presi- 
dent. Having  bowed,  he  stood  "  at  attention,"  and  kept  look- 
ing at  his  coat  for  the  decoration;  thinking  he  had  received  it, 
he  once  more  bowed  gravely,  and  left,  looking  a  proud  man. 

The  condition  of  such  a  patient  at  the  time  of  such  sug- 
gestion (active  and  hallucinatory)  taking  effect,  seems  to  me 
to  be  one  of  fresh  hj^pnosis. 

Now,  to  my  mind,  we  as  physicians  need  concern  ourselves 
very  little  with  post-hj^pnotic  effects,  except  in  so  far  as  they 
are  curative.  The  experiments  which  only  aim  at  producing 
hallucinations,  or  making  a  subject  go  aimless  errands,  have 
long  been  the  stock  in  trade  of  showmen  mesmerists,  and  may 
well  be  left  in  their  hands  so  long  as  our  legislature  permits 
the  giving  of  their  public  entertainments. 

As  medical  jurists,  however,  we  cannot  afford  to  ignore 
this  side  of  the  subject,  to  which  we  will  return  when  dealing 
with  the  medico-legal  aspect  of  hypnotism. 

From  the  physician's  standpoint,  I  take  it  that  hypnotic 
suggestion  would  be  of  little  service  but  for  its  after-effects; 
for  if  relief  was  only  coextensive  with  the  actual  hj^pnosis,  its 
utility  would  be  greatly  limited. 


Tlic  Practice  of  Hypnotic  Suggestion.  319 

The  effects  of  suggestion  made  during'  hypnosis  seem,  how- 
ever, to  be  of  a  very  lasting  character  in  many  cases;  and  I 
think  that  wherever  benefit  seems  to  follow,  it  should,  to  be 
accurate,  be  called  post-hypnotic,  though  hitherto  such  use 
has  not  been  made  of  the  term.  I  have  known  a  patient,  who 
had  been  a  martyr  to  sleeplessness,  to  sleep  soundly  every 
night  for  a  month,  after  one  sitting.  Again,  I  have  seen  a 
child  Avho  had  contracted  vicious  habits  completely  trans- 
formed in  character  after  a  single  hypnotic  suggestion. 

If  it  is  right  to  ascribe  such  effects  to  hj'pnotic  suggestion, 
it  seems  certainly  as  logical  to  speak  of  the  effects  as  "  post- 
hypnotic "  as  it  is  to  call  the  impression  that  the  color  of  the 
hair  has  changed  so. 

We  should,  then,  I  think,  distinguish  between- 
Passive  post-hypnotic  impressions,  which  are  curative. 

Passive  post-hypnotic  hallucinations  or  illusions. 

Active  post-hypnotic  impressions,  which  may,  or  may  not, 
be  curative. 

Hypnotism  by  Correspondence.— One  curious  example  of 
an  impression  becoming  post-hypnotic  is  the  production  of 
hypnosis  \)y  correspondence. 

If  a  person  has  already  been  hypnotized,  it  will  often  be 
found  possible  to  suggest  that  a  letter  from  the  operator,  or 
a  telegram,  will  induce  hypnosis. 

Dr.  Milne  Bramwell,  of  Goole,  recently  gave  a  striking  dem- 
onstration of  this  point  to  a  number  of  medical  men  at  Leeds. 

He  sent  a  young  woman  to  the  meeting  with  a  letter  for 
one  of  the  gentlemen  present.  It  was  explained  in  this  letter 
that  an  inclosed  note  was  to-be  given  to  the  patient,  and  the 
effect  watched.  She  read  the  note,  and  almost  instantly 
passed  into  a  profound  sleep,  during  which  a  dentist,  who  was 
in  the  company,  was  able  to  extract  a  decayed  tooth,  from 
which  the  patient  suffered,  without  waking  her;  this  was 
clearly  the  result  of  a  former  suggestion. 

I  have  several  patients  who  regularly  use  written  orders,' 
with  which  I  have  furnished  them,  as  a  means  of  insuring 
sleep;  one  of  these  subjects  has  employed  such  a  note  for  over 
six  months,  without  its  ever  faihng. 

Dr.  De  Jong,  of  The  Hague,  tells  me  that  he  often  gives 
patients  his  carte-de-visite,  having  previously  suggested  that 
it  will  at  any  time  produce  sleep. 
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Any  object,  such  as  a  ring-,  brooch,  or  pen-knife,  could  be 
thus  made  into  a  kind  of  taUsnian  by  means  of  sug-g-estion. 

Of  course,  even  in  a  person  who  had  not  been  hypnotized, 
hypnosis  might  occasionally  be  induced  by  written  orders  if 
the  patient  was  told  to  look  steadily  at  them,  just  as  the  same 
effect  is  brought  about  by  looking  at  the  operator's  fing-ers 
or  any  other  fixed  object. 

Auto-liypnosis. — Another  subject  on  which  there  is  a  good 
deal  of  confusion  of  ideas  is  the  self-production  of  hypnosis. 

The  terms  "auto-hypnosis"  and  " spontaneous  hypnosis" 
are  often  interchanged,  as  though  they  were  synonymous,  but 
there  is  a  wide  ditlerence  between  the  two,  which  should  be 
clearly  understood. 

What  is  meant  by  auto-hypnosis  is  hj^pnosis  voluntarily 
produced  by  a  person,  without  the  intervention  of  another. 

Indian  fakirs  constantly-  practise  this  kind  of  hypnotism 
by  fixing  their  e3'es  on  some  g'iven  object. 

The  red-skins,  who  have  lately  been  giving  so  much  trouble 
in  Dakota,  perform  a  kind  of  dance,  which  they  call  the 
"  ghost  dance,"  the  descriptions  of  which  read  like  a  kind  of 
auto-hypnosis.  The  performers  dance  wildly  round  a  ring, 
until  they  produce  a  sort  of  insensibility^  during-  which  they 
gash  themselves  with  knives,  and  finall^^  they  fall  into  a  slum- 
ber, whereupon  other  dancers  fill  up  the  ranks. 

The  Omphalopsy chics,  or  monks  of  Mount  Athos,  hypnotize 
themselves  by  looking-  steadily  at  their  own  navels. 

Braid  mentions  patients  who  could  readily  hypnotize  them- 
selves by  gazing  at  some  object,  or  even  by  closing  their  eyelids 
and  turning  their  eyeballs  upward. 

Professor  Gregory  was  able  to  induce  sleep  in  his  own  case 
by  placing  a  small  mirror  over  his  head,  so  that  looking  at 
it  strained  his  eyes  upward. 

A  little  practice  will,  I  think,  convince  most  people  of  the 
possibility  of  thus  hj^pnotizing  themselves. 

But  except  for  the  purpose  of  getting  sleep,  mere  auto- 
hypnotism  is  of  little  value,  for  we  cannot  make  verbal  sug-- 
gestions  to  ourselves  during  hypnosis. 

It  would  be  an  interesting  subject  of  experiment  to  try  if 
suggestions  written  out  by  ourselves,  and  used  as  the  object 
of  our  fixed  gaze  for  the  purpose  of  self-hypnotization,  would 
have  any  after- influence. 
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Spontaneous  Hypnosis. — The  distinction  betAveen  this 
form  of  hypnosis  and  that  we  have  just  been  considering-,  is 
that  it  is  produced  involuntarilj%  but  also  without  the  inter- 
vention of  another. 

Some  persons  who  have  been  very  frequently  hj^pnotized 
develop  an  awkward  propensitj'  of  passing-  into  a  condition  of 
hypnosis  without  any  apparent  provocation  at  all,  and  are 
constantly  going*  asleep.     Such  cases  are,  however,  rare. 

In  another  chapter  it  will  be  shown  how  this  embarrassing- 
propensity  to  spontaneous  hypnosis  can  be  guarded  against. 

A  curious  form  of  hypnosis  which  cannot  be  called  spon- 
taneous, but  is  certainly  involuntary,  is  sometimes  noticed 
among-  hystero-epileptics.  If  a  loud  noise,  such  as  the  sound 
of  a  Chinese  gong  or  a  peal  of  thunder  is  heard,  or  if  a  bright 
light  should  flash  across  their  eyes,  they  instantly  become 
cataleptic.  One  of  Charcot's  patients  was  thus  detected  in 
the  act  of  stealing  a  photograph;  just  as  she  took  it  in  her 
hand,  a  gong  sounded,  and  she  became  cataleptic,  and  re- 
mained exactly  in  the  attitude  of  dishonesty  until  found  by  a 
nurse. 

One  day  when  I  was  in  La  Charite,  one  of  Dr.  Luys'  regu- 
lar "transfer"  subjects  caught  sight  of  m^^  watch  chain,  on 
which  the  sun  was  shining,  and  immedi-ately  became  hypno- 
tized. 

This  form  of  involuntary  hypnosis  is  xevj  rare. 

Suggestion  without  Hypnosis. — The  effects  produced  by 
suggestion  in  the  \vaking  state  are  matters  of  everj^-day 
notice. 

How^  depressing  it  is  to  most  people  to  be  told  that  they 
look  ill ;  and  if  the  remark  is  repeated  by  several  acquaintances 
in  succession,  it  will  take  a  strong-minded  person  not  to  give 
way  to  suspicions  that  his  health  is  really  getting  bad. 

Many  cases  are  on  record  where  mere  suggestions  of  this 
sort  have  led  to  ver}'  serious  consequences,  in  some  instances 
even  fatal.  The  old  story  of  the  French  criminal  who  was 
condemned  to  death,  and  killed  by  suggestion,  is  well  known, 
but  it  is  so  much  to  the  point  that  it  will  bear  being  once  more 
referred  to. 

Some  savants  begged  that  a  particular  prisoner  who  was 
awaiting  execution  might  be  made  the  subject  of  experiment, 
to  show^  how  powerful  the  effect  of  the  imagination  might  be. 
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They  bandaged  his  eyes,  then  slightly  scratched  his  arm,  so 
shghtly  as  not  to  cause  any  bleeding;  a  jet  of  warm  water 
was  now  allowed  to  trickle  down  his  arm  and  splash  into  a 
vessel.  The  experimenters  talked  to  each  other  concerning 
the  length  of  time  a  man  would  take  to  bleed  to  death,  and 
everj'  now  and  then  exchanged  remarks  as  to  how  pale  the 
prisoner  looked,  how  weak  his  pulse  was  becoming,  etc.  They 
had  not  to  wait  long  to  see  how  powerful  an  effect  their  sug- 
gestions could  produce,  for  very  soon  the  poor  man's  heart 
began  to  fail,  and  his  execution,  though  absolutely  bloodless, 
and  a  little  more  tedious,  was  just  as  complete  as  though  the 
guillotine  had  been  emplo^^ed. 

As  a  sort  of  converse  to  this,  it  may  be  -mentioned  that 
many  of  the  Christian  martyrs  were  so  wholly  possessed  by 
their  faith  in  Providence  to  protect  them,  that  they  bore,  ap- 
parently without  suffering,  the  preliminary  tortures  of  the 
rack,  and  the  final  burning  at  the  stake. 

Professor  Bernheim  has  published  some  very  remarkable 
instances  of  patients  who  had  been  hypnotized  being  after- 
ward, and  without  hypnosis,  highly  susceptible  to  suggestion, 
so  much  so  that  in  some  cases  paralyses,  contractures,  anses- 
thesia,  and  hallucinations  could  be  provoked. 

A  sharp  discussion  has  taken  place  between  Bernheim  and 
Charles  Richet  as  to  which  of  them  was  the  first  to  notice 
these  phenomena. 

In  the  second  edition  of  his  book,  however,  Bernheim  ac- 
knowledges that  Braid  has  made  mention  of  them  as  early 
as  1846,  in  his  treatise  on  "  The  Power  of  the  Mind  Over  the 
Body,"  and  contents  himself  with  the  claim  to  have  been  the 
first  at  least  in  pointing  out  the  possibility  of  producing  an- 
aesthesia in  the  waking  condition,  which  point  Braid  appears 
to  have  overlooked. 

However,  this  claim  to  priority  must  be  disputed,  for  Dr. 
Darling,  who  came  from  America  to  England  in  1850,  exhib- 
ited before  Sir  David  Brewster  and  other  scientists  the  phe- 
nomena of  anaesthesia,  produced  \>y  simple  suggestion,  in  sub- 
jects who  were  so  wide  awake  as  to  take  an  interest  in  the 
experiments  of  which  they  were  the  subjects;  ^^  he  also  showed 
the  possibility  of  inducing  motor  parah^ses,  catalepsy',  and  hal- 
lucinations. (In  this  connection  some  experiments  begun  by 
Mr.  Edward  Gurney,  but  afterward  repeated  by  other  observ- 
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ers,  including-  Dr.  A.  T.  M^-ers,  are  intensely  interesting,  as 
showing  that  local  aneesthesia  and  rigidity  may  in  some  cases 
be  produced  without  hypnosis  and  without  suggestion. 

B}^  a  clever  device  the  hands  of  a  carefully  blindfolded  per- 
son were  put  through  the  apertures  in  a  screen,  so  that  it  was 
quite  impossible  for  him  to  see  them.  The  fingers  were  then 
extended  on  a  table,  and  the  operator  made  gentle  passes  over 
one  or  two  fingers  only.  In  a  minute  or  two  it  was  found  that 
these  fingers  were  so  profoundly  insensible  to  pain  that  a 
lighted  match  applied  to  them  was  not  felt,  and  that  a  power- 
ful magneto-electric  shock  was  unnoticed. 

In  some  of  the  experiments  passes  were  not  employed,  the 
operator  simply  pointing  to  the  fingers  he  wished  to  affect. 

Rigidity  seemed  to  be  as  marked  a  feature  as  the  anaes- 
thesia. 

The  possibility  of  suggestion,  or  expectancy,  appears  to 
have  been  carefully  eliminated,  for  the  subject  did  not  know 
the  object  of  the  experiments,  and  had  no  clew  as  to  which  of 
his  fingers  were  being  tried.  Further,  he  was  kept  in  ani- 
mated conversation  by  one  of  those  present. 

For  further  details  of  these  remarkable  and  so  far  inex- 
plicable experiments,  see  the  "  Proceedings  of  the  Psychical 
Research  Society,"  1883-85.) 

Professor  Simpson,  whose  name  is  so  closely  connected  with 
the  introduction,  if  not  the  actual  discovery,  of  chloroform,  was 
present  at  many  of  these  experiments,  and  was  led  by  them  to 
investigate  the  subject  himself. 

He  declared  that  he  had  by  mere  suggestion,  without  hyp- 
nosis, cured  insomnia  in  some  of  his  patients. 
XII— 23 


CHAPTER  YII. 

SOME  OBJECTIONS  TO  HYPNOTISM. 

It  is  very  important  that  all  who  are  willing  or  wishful  to 
give  hypnotism  a  trial  should  be  acquainted  with  some  of  the 
objections  which  they  may  find  urged  against  its  use. 

There  are  few  subjects  in  connection  with  which  prejudice 
is  allowed  such  unbridled  liberty,  and  it  is  surprising  to  find 
the  number  of  people  (alas!  some  of  them  medical  men)  who 
have  never  seen  a  patient  h^^pnotized,  and  who  are  wholly  ig- 
norant of  the  literature  of  hypnotism,  but  are  quite  ready  to 
express  the  most  dogmatic  opinions  on  the  subject,  and  to 
condemn  both  it  and  its  investigators  without  any  reserve. 

Satanic  Origin. — At  the  end  of  the  nineteenth  centurj^  it 
seems  hardly  credible  that  a  solitary  individual  could  be  found 
to  believe  that  hypnotism  is  in  some  way  a  kind  of  black  art; 
yet  there  are  numbers  of  persons,  and  some  of  them  even 
persons  of  fair  ed  ucation,  who  regard  the  agency  as  of  Satanic 
origin.  One  woman,  who  was  suffering  intense  pain  from 
muscular  rheumatism,  and  who  was  perfectly  reheved  after 
five  minutes'  hypnotic  sleep,  refused  to  see  me  the  next  time 
she  was  ill,  as  she  "  feared  I  had  some  connection  with  the 
Devil!" 

It  is  strange  that  what  seems  a  good  thing  should  be  as- 
cribed to  such  a  source;  but  it  was  ever  so. 

In  no  impious  spirit,  but  reverently,  I  would  remind  my 
readers  that  when  Christ  healed  the  blind  and  dumb,  the 
Pharisees  declared,  "  This  fellow  doth  not  cast  out  devils,  but 
by  Beelzebub  the  prince  of  the  devils."  " 

Galen,  who  is  often  called  the  "  Father  of  Medicine,"  was 
accused  of  sorcery,  and  Paracelsus  was  held  to  have  "  tam- 
pered in  the  black  art,  and  performed  his  cures  by  a  compact 
with  Satan." 

Poor  Burton,  in  1633,  declares  that  "the  divell,  without  im- 
pediment, can  penetrate  through  all  parts  of  our  bodies,  and 
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cure  such  maladies  by  means  to  us  unknown.  Many  famous 
cures  are  daily  done  in  this  kind,  and  the  divill  is  an  expert 
physitian ;  it  is  better  to  die  than  be  so  cured."  20 

In  England,  during-  the  days  of  the  Long  Parliament,  3,000 
persons  were  executed  for  "  witchcraft,"  and  it  is  truly  pitiful 
to  read  on  what  evidence  some  of  these  unfortunate  persons 
were  condemned.  Thus,  one  Helen  Fraser  was  found  guilty 
for  "  promising  one  Johne  Ramsay,  who  was  sick  of  a  consum- 
ing disease,  to  do  quhat  in  hir  lay  for  the  recoverie  of  his 
health."  Janet  Ross  was  tried  for  ordering  a  person,  sick  of 
a  fever,  "  an  egg  with  a  little  aqua-vita  and  pepper." 

Isabel  Malcolm's  offence  was  "charming  and  curing  a 
child's  sore  e^^e." 

When  the  Jesuits,  in  1649,  introduced  Peruvian  bark  into 
Europe,  its  use  was  prohibited  on  the  ground  that  its  cures 
were  "  too  rapid,"  and  that  it  possessed  no  virtue  but  what  it 
derived  from  "  a  compact  made  by  the  Indians  with  the  Devil." 

When  Lady  Wortley  Montague,  in  1718,  by  her  accounts 
of  inoculation  for  small-pox  in  Turkey,  caused  its  adoption  in 
England,  there  were  not  wanting  those  who  saw  the  Devil  in 
this,  as  in  everything  else  which  was  useful.  Thus  we  find  a 
Rev.  Mr.  Massey  preaching,  in  1722,  in  St.  Andrew's  Church, 
Holborn,  that  "all  Avho  infused  the  variolous  ferment  were 
hellish  sorcerers,  and  that  inoculation  was  the  diabolical  in- 
vention of  Satan." 

Jenner's  introduction  of  vaccination  was  hailed  with  similar 
opposition,  and  from  many  pulpits  came  the  announcement 
that  "vaccination  was  Antichrist,"  that  "God  gave  us  small- 
pox, and  that  it  was  impious  to  interrupt  it  by  the  cowpock." 

In  1844,  when  Elliotson  and  Braid  were  striving  to  get  a 
trial  for  hypnotism,  the  Rev.  Mr.  McNeile,  of  Liverpool, 
preached  that  it  was  a  "  Satanic  agency,"  and,  like  a  bigot, 
went  on  to  say:  "I  have  seen  nothing  of  it,  nor  do  I  think  it 
right  to  tempt  God  by  going  to  see  it.  I  have  not  faith  to  go 
m  the  name  of  the  Lord  Jesus,  and  to  command  the  Devil  to 
depart." 

Is  it  not  strange  that  this  man,  who  could  tell  the  origin  of 
a  thing  without  seeing  it,  should  have  lacked  faith  to  elect 
the  Devil  ?  "^ 

This  great  preacher  may,  for  aught  I  know,  be  dead,  but 
his  spirit  is  still  living. 
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I  consider  it  hopeless  to  suggest  an^^  means  of  answering- 
such  opponents;  they  are  so  utterly  unreasonable  that  it 
would  be  waste  of  tune  to  argue  the  point  with  them.  Better 
to  leave  them  to  the  melanchoi}'  consolation  of  poor  old  Burton 
than  try  to  convert  them. 

There  is  a  curious  similarity  between  Burton  and  one  of 
the  modern  objectors  to  hypnotism,  Dr.  Norman  Kerr,  who 
thinks  it  a  serious  accusation  against  its  use,  that  it  may  abol- 
ish pain,  on  the  ground  that, "  by  deadening  the  pain,  we  may 
be  onl3^  silencing  the  unwelcome  though  merciful  and  neces- 
sarj^  messenger,  by  which  pain-killing,  lulling  us  into  false 
security,  the  disorder  within  may  acquire  increased  lethal 
power."  ^^  There  is  one  ditference  between  the  two  writers, 
however.  Dr.  Kerr  thinks  "  it  is  legitimate  .  .  .  to  endeavor 
to  obtain  relief  from  pain  when  its  severity  or  persistence, 
apart  from  the  pathological  origin  of  the  suffering,  is  unbear- 
able, or  perilous  to  reason  or  life!  "  (He  does  not  admit  that* 
it  would  be  legitimate  to  relieve  pain,  even  if  it  threatened 
life,  by  means  of  hypnotism.) 

Injurious  to  Health  and  Morals. — Among  the  most  fre- 
quently urged  objections  will  be  found  the  statement  that  the 
health  and  morals  of  the  patients  are  undermined  by  hypno- 
tism. 

Sir  Andrew  Clark  recently  declared  that  "the  habitual 
use  of  hypnotism  on  women  is  greatly  injurious,  both  morally 
and  intellectually,"  and  for  this  "  reason  "  condemns  the  em- 
ployment of  hypnotism  in  toto.  Nothing  could  be  more  il- 
logical. 

If  its  injur,y  is  confined  to  women,  wh}^  prohibit  its  use  on 
men  ? 

If  Sir  Andrew  had  pushed  his  "reasoning*"  a  little  further, 
he  would  have  arrived  at  this  conclusion:  "The  habitual  use 
of  alcohol,  morphia,  ether,  bromides,  chloral,  cocaine,  etc., 
etc.,  in  either  man  or  woman,  is  greatly  injurious,  not  only 
morally  and  intellectually,  but  also  physically  and  financially; 
therefore  their  use  must  be  condemned  in  toto  I " 

Surely  the  learned  baronet  must  have  spoken  hastily.  Are 
we  to  refuse  to  employ  wisely  and  occasionally  any  means  of 
restoring  health  because  its  habitual  use  has  injurious  ten- 
dencies ?  No  phj'sician  seeks  to  employ  hypnotism  on  any  pa- 
tient habitually,  and  no  physician  confines  his  use  of  hypno- 
tism to  woir.tm. 
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It  is  only  natural  to  find  that  Sir  Andrew,  when  arriving- 
at  his  conclusions,  forgot  his  scientific  instincts,  and  for  the 
nonce  put  on  the  spirit  of  McNeile.  He  tells  us  that,  ni  con- 
sidering- his  verdict,  he  set  aside  a  great  deal  of  evidence  which 
is  given  in  books,  and  relied  wholly  on  his  own  experience. 

In  common  justice,  I  think  this  "experience"  should  be 
published,  so  that  it  may  be  weighed  along  with  the  "  evidence 
which  is  given  in  books/' 

Dr.  B.  W.  Richardson  also  condemns  hypnotism,  on  the 
ground  that  its  use  would  bring  about  "  a  transformation  of 
mankind  into  a  new  and  truly  miserable  mental  condition." 

This  assertion  has  neither  logic  nor  illustration  to  back  it 
up ;  and  were  it  not  the  pronouncement  of  an  otherwise  scien- 
tific observer,  it  would  not  be  worthy  of  reproduction.  The 
days  of  dogma  are  nearly  over,  and  the  mere  dictum  of  any 
one,  no  matter  how  renowned,  runs  a  serious  chance  of  being 
challenged. 

Dr.  Norman  Kerr,  too,  informs  us  that  hypnotism  is  fre- 
quently followed  by  "disturbed  nerve  equilibrium,"  "upset 
nervous  balance,"  "dissipated  nerve  energy,"  "intense  lan- 
guor and  exhaustion,  indicative  of  profound  neurasthenia," 
which  "  neurasthenic  collapse,  frequently  repeated,  maj^  lead 
to  deterioration  of  brain  and  nerve  function,  a  physical  deca- 
dence, and  a  moral  perversion." 

Surely  this  is  a  crushing  indictment.  But  even  a  prisoner 
charged  with  murder  is  innocent,  in  the  eyes  of  the  law,  until 
the  prosecution  can  make  good  its  case.  And  so  here  we  may 
claim  that  there  is  no  necessity  to  rebut  mere  empty,  though 
loud-sounding,  words,  since  Dr.  Kerr  does  not  bring  one  jot 
or  tittle  of  evidence  to  support  his  charges,  nor  a  shred  of 
argument  to  justify  his  passionate  appeal  to  the  profession 
to  "set  its  face  against  the  whole  hypnotic  process." 

Seeing,  then,  that  some  of  the  leaders  in  our  profession 
(it  used  to  be  difficult  to  induce  the  senior  men  of  our  profes- 
sion to  leave  the  old  grooves.  Thus  we  find  that  it  was  re- 
marked that  no  phj'sician  in  Europe  who  had  reached  fort}^ 
years  of  age  ever  to  the  end  of  his  life  adopted  Harvey's  doc- 
trine of  the  "  circulation  of  the  blood." — Hume's  "  History  of 
England")  will  thus  deliberately  close  their  eyes  to  evidence, 
and  refuse  to  investigate  the  fresh  claims  of  hypnotism  (which 
they  thought  had  been  stamped  out  forever  with  Eiliotson 
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and  Braid),  it  is  not  to  be  wondered  at  tliat  large  numbers  of 
the  laity  regard  it  with  a  certain  amount  of  superstition. 
Happily,  this  unwillingness  to  examine  facts  no  longer  exists 
among  the  great  bulk  of  our  foremost  men,  and  it  is  encour- 
aging to  notice  nowadays  how  our  greatest  teachers  are 
eager  to  accept  every  new  discovery  which  may  be  turned  to 
account  for  the  relief  of  humanity'. 

The  very  front  rank  of  our  profession  has  hastened  to 
grasp  the  kernel  of  Pasteur's  and  Koch's  work,  and  the  same 
changed  attitude  is  now  observed  toward  hypnotism. 

In  November,  1842,  a  report  was  read  to  the  Ilo3"al  Medical 
and  Chirurgical  Society  of  London  of  an  amputation  of  the 
thigh,  painlessly  performed  during  hypnosis,  by  Mr.  W.  Squire 
Ward,  surgeon,  of  Wellow  Hall. 

This  paper  "vvas  received  with  the  coarsest  derision.  One 
surgeon  present  said  the  paper  should  be  supported  by  an 
affidavit,  sworn  before  the  Lord  Mayor;  another  declared 
that  the  man  had  been  "  trained  not  to  express  pain." 

At  the  next  meeting,  wiien  the  minutes  came  up  for  con- 
firmation. Dr.  Copland  moved  that  all  mention  of  Mr.  Ward's 
case  be  erased  from  the  minutes,  because,  among  other  things, 
"if  the  account  of  the  man  experiencing  no  agony  during  the 
operation  were  true,  the  fact  was  unworthy  of  their  consider- 
ation, because  pain  is  a  wise  provision  of  nature,  and  patients 
ought  to  suffer  pain  while  their  surgeon  is  operating :  they  are 
all  the  better  for  it,  and  recover  better." 

Among  the  others  who  were  present,  and  acquiesced  in 
this  folly,  were  Sir  Benjamin  Brodie,  Mr.  Liston,  Mr.  Ccesar 
Hawkins,  and  Dr.  Marshall  Hall. 

In  1890,  the  Psychological  Section  of  the  British  Medical 
Association  Avas  crowded  out  by  membei^s  from  all  the  other 
departments,  who  were  anxious  to  hear  several  papers  bear- 
ing on  hypnotism,  and  actualh^  willing  to  witness  the  induc- 
tion of  hypnosis  by  Dr.  Tuckey  and  myself  in  two  patients, 
and,  further,  to  take  part  in  some  experiments  there  and  then. 
In  the  discussion  which  followed,  such  eminent  men  as  Pro- 
fessor Gairdner,  Drs.  Hack  Tuke,  Clifford  AUbutt,  and  Yel- 
lowlees  took  part,  and  they,  with  a  unanimous  meeting, 
declared  that  hypnotism  is  worthy  of  investigation,  and  forth- 
with nominated  a  committee  of  inquiry. 

It  is  no  part  of  my  programme  to  try  to  anticipate  the 
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report  of  this  committee;  but  we  may  fairly  even  now  look  at 
some  of  the  theoretic  objections  which  have  been  offered  to 
the  use  of  hypnotism,  and  see  if  they  correspond  in  any  sense 
with  the  results  of  actual  experience. 

Personally,  I  have  no  hesitation  in  saying  that,  though  I 
have  induced  hypnosis  hundreds  of  times,  I  have  never  yet 
seen  any  injurious  consequences,  moral,  intellectual,  or  physi- 
cal, follow.  On  the  contrary,  I  can  conscientiously  say  that 
in  nearly  every  case  I  have  observed  signs  of  improvement, 
even  if  only  temporary.  I  do  not  mean  to  sa^^  that  in  every 
case  I  was  successful  in  relieving  the  malady  for  which  the 
aid  of  hypnotism  was  sought.  Far  from  this.  But  in  the 
least  successful  instances,  where  no  modification  of  the  ailment 
ensued,  there  were  present  a  feeling  of  composure  and  comfort. 
In  other  instances,  which  were  equally  unsatisfactory,  as  far 
as  the  primar^^  object  of  the  hypnosis  was  concerned,  there 
has  followed  a  manifest  improvement  in  the  general  ht  alth. 
In  many  cases  there  has  followed  hypnosis  a  complete  cessa- 
tion of  the  pain  or  other  affection  on  account  of  which  help 
was  applied  for. 

As  to  the  "mtense  langour,""  neurasthenic  collapse,"  "  dis- 
turbed nerve  equilibrium,"  "upset  nerv^  balance,"  " dissipated 
nerve  energjV'  "  physical  decadence,"  and  "  moral  perversion," 
all  I  can  say  is  that,  though  these  terms  seem  very  alarming, 
they  are  mere  delusions,  so  far  as  my  limited  experience  goes. 
If  a  medical  man  understands  how  to  employ  hypnotism  as  a 
therapeutic  agency,  I  think  it  safe  to  predict  he  will  never 
find  any  symptoms  follow  his  treatment  to  warrant  such  a 
collection  of  threatening  adjectives.  I  have  not  yet  met  with 
an}^  such  results,  and  prefer  to  "speak  that  I  do  know,  and 
testify  that  I  have  seen,"  rather  than  accept  the  mere  ipse 
dixit  of  any  man  avIio  cannot  claim  to  teach  us  from  per- 
sonal observation. 

Concerning  the  moral  aspect  of  this  question,  the  chief 
danger  is  held  to  lie  in  the  long-continued  use  of  hypnotism. 
This  is  said  to  lead  to  degradation,  etc.,  or,  to  express  it  in  the 
vague  words  of  Dr.  Kerr,  "one  peculiarlj^  grave  occasional 
consequence  of  repeated  hypnotic  acts  is' that  between  the 
operator  and  the  subject  a  subtle  affinity,  or  rapport,  may 
'develop,  which  may  involve  both  subject  and  operator.  This 
obscure  affinitj^of  affectivity  may,b3'  a  process  of  involuntary 
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non-hypnotic  auto-suggestion,  insensibly,  yet  gradually,  grow 
upon  the  performer  till  he  is  in  clanger,  though  sorely  against 
his  will,  and  despite  a  strenuous  struggle,  of  being  unable  to 
resist  dangerous  morbid  impulses.  In  the  person  of  both 
parties  such  an  unhappj^  issue  may  coexist  with  fervid  emo- 
tional religion." 

This  seems  to  me  an  unworthy  and  unmanly  attempt  to 
throw  discredit  upon  hypnotic  investigation,  and  also  upon 
the  characters  of  his  professional  brethren  who  are  anxious 
to  take  part  in  it.  It  is  the  old  and  bitter  accusation  of  over 
fifty  years  ago,  when  Elliotson's  experiments  were  called 
"harlotry,"  and  said  to  send  patients  forth  transformed  into 
prostitutes. 

Let  us  have  done  with  such  cowardly  attacks,  and  have 
the  truth.  What  these  modern  objectors  mean,  but  have  not 
the  courage  to  say,  is  that  hypnotism  begets  a  tendency  to 
cast  modesty  aside,  and  violate  the  laws  of  chastity. 

There  is  no  proof  of  this,  and  it  seems  a  cruel  charge  to 
make  unless  it  can  be  supported  by  facts.  By  far  the  major- 
ity of  our  h^^pnotic  ijatients  are  h}' pnotized  very  few  times, 
and  many  of  the  most  striking  instances  of  relief  have  followed 
a  single  sitting. 

In  deep  hypnosis,  there  may  lurk  moral  danger,  but  such 
danger  is  not  inherent  in  the  hypnotism.  Of  this  we  will 
speak  later.  I  have  never  come  across  a  single  patient  who 
showed  the  slightest  sign  of  moral  deterioration  or  degrada- 
tion ;  but  I  must  say  I  have  seen  most  remarkable  moral  im- 
provement follow  hypnotic  treatment— the  inebriate  become 
sober,  the  untruthful  veracious,  the  thief  honest. 

It  is  said  that  the  intelligence  is  weakened.  This  I  have 
not  been  able  to  verify.  I  have  not  even  seen  the  faintest 
suspicion  of  mental  confusion  follow  hypnosis,  but  I  have  seen 
the  cloudy  brain  of  the  overworked  clergyman  or  stock  broker 
become  clear  and  active  again  after  hypnotism  has  been  re- 
sorted to. 

So  far  I  have  only  been  stating  the  result  of  my  own  ex- 
.perience.  Let  us  now  appeal  to  those  who  are  better  qualified 
to  speak  with  authority. 

Professor  Bernheini 22  testifies  that  after  a  careful  review 
of  his  work  he  believes  that  "  hypnotic  sleep  in  itself  is  bene- 
ficial, and  is  as  free  from  harm  as  is  natural  sleep.     In  my 
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already  long  practice  I  have  never  seen  anj^  harm  produced 
by  sleep  induced  according  to  our  method."  (At  this  time. 
Professor  Bernheim  had  induced  hj-pnosis  over  10,000  times.) 

Professor  Heidenhain,^^  of  Breslau,  gives  it  as  his  opinion 
that "  hypnosis  under  the  direction  of  medical  men  is  harmless, 
but  may  do  much  good." 

Professor  von  Krafft-Ebing,^^  of  Graz,  is  led  to  a  similar 
conclusion  by  his  experimental  studies. 

Dr.  Moll's  ^^  views  are  quite  in  accord  with  these  opinions. 

Drs.  Van  Renterghem  and  Van  Eeden,  of  Amsterdam,  and 
Dr.  De  Jong,  of  The  Hague,  all  of  whom  conduct  large  hypno- 
tic policlinics,  assure  me  that  thej^  have  no  experience  of  any 
undesirable  results  following  their  treatment. 

Dr.  Auguste  Voisin,  of  the  !Salpetriere,  who  laid  a  report 
of  some  of  his  cases  before  the  British  Medical  Association  in 
1889,  told  me  the  same  thing. 

Dr.  Lloyd  Tucke}",^®  of  London,  whose  experience  is  consid- 
erable, believes  that  no  ill  effects  will  follow  the  judicious  em- 
ployment of  hypnotism  by  medical  men. 

And  lastly,  but  most  important  of  all,  we  have  the  deliber- 
ate statement  of  the  founder  of  the  Nanc3'  method.  Dr.  Lie- 
beault,  who,  after  thirt3'  years'  continuous  practice  of  hypno- 
tism, cannot  recall  a  single  occasion  on  which  he  regrets  having 
adopted  his  modification  of  Braid's  plan  of  treatment. 

Hypnotism  May  Lead  to  Insanity. — This  is  a  favorite  ob- 
jection to  the  introduction  of  hypnotic  treatment,  because  from 
its  gravity  it  is  likel^^  to  produce  a  feeling  of  alarm  in  the 
minds  of  those  who  hear  it. 

As  might  be  expected.  Dr.  Norman  Kerr  is  one  of  the  most 
emphatic  on  this  point.  He  says  the  tendency  of  hypnotism 
is  to  "  induce  hysteric  and  allied  morbid  affections,  to  produce 
cerebral  conditions  conducive  to  mental  unsoundness."  Un- 
like himself,  he  endeavors  to  sustain  this  objection  by  evidence 
which  will  hardly  be  accepted  as  sound  or  sufficient.  He  tells 
us  that  during  a  long  life,  and  thirty  years'  observation  of 
hypnotism,  in  which  he  became  "conversant  with  the  leading 
mesmeric  phenomena,  past  and  present,"  he  knew  "at  least 
one  case  "  in  which,  "  after  apparent  benefit  from  hypnotic 
treatment,"  mental  instabilitj'-  passed  into  insanity !  No  refer- 
ence is  made  to  the  interval  between  the  hypnotic  treatment 
a,nd  tlie  development  of  insanitj^;  no  outline  is  given  of  the 
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famil}^  history,  nor  of  the  previous  liistory,  habits,  circum- 
stances, or  surrounding's  of  tlie  patient.  Tliis  man  may  have 
come  of  lunatic  stoclc,  may  have  been  mad  before,  or  been  an 
inebriate,  or  met  with  some  crushing  reverse. 

Surely  where  there  was  but  a  singie  case  to  trade  on,  these 
particulars  might  reasonably  be  expected.  But  no;  they  are 
of  no  importance.  Suffice  it  to  know  that  one  man  was  hyp- 
notized, and  at  some  subsequent  date  lost  his  reason;  there- 
fore, his  insanity  was  due  to  the  hypnotism !  And  on  such 
flimsy  evidence  as  this,  we  are  to  be  told  that  hypnotism  tends 
to  produce  mental  unsoundness. 

Mr.  M.  J.  Nolan  submitted  a  paper  entitled  "  Stuporose  In- 
sanity Consequent  to  Induced  Hypnotism"  to  the  British 
Medical  Association  at  its  1890  meeting,  the  object  of  which 
was  apparently  to  show  the  relation  of  cause  and  effect  exist- 
ing between  hypnotism  and  some  cases  of  insanity. 

An  account  was  given  of  a  soldier  who  submitted  himself 
to  be  hypnotized  by  an  itinerant  showwoman,  and  lapsed  into 
a  condition  of  stuporose  insanity.  Any  importance  that  might 
have  attached  to  this  communication  was  completely  neutra- 
lized by  the  previous  histor}^  of  the  patient.  I  quote  from  Mr. 
Nolan's  paper:  "Two  of  his  sisters  were  '  nervous.'  .  .  .  His 
habits  became  irregular,  and  he  found  he  had  not  even  the 
mental  capacity  to  properly  discharge  the  duties  of  his  posi- 
tion (lance  corporal).  This  sense  of  unfitness  daily  increased 
with  his  misconduct,  until  at  length  he  was  reduced.  He  now 
became  unhappy,  led  an  intemperate  and  licentious  life,  in- 
dulging in  excesses  as  far  as  his  opportunities  and  means  per- 
mitted. In  the  October  of  1888,  when  physically  unstrung  by 
dissipation  of  the  grossest  kind,  and  when  at  the  same  time 
he  was  in  a  state  of  extreme  nervous  tensiouj  he  attended  an 
entertainment  at  which  a  lady  undertook  to  perform  some 
experiments  in  h^^pnotism." 

It  is  quite  clear  from  these  statements  that  the  man's  mind 
was  not  particularly^  sound  to  start  with,  and  equally  clear  that 
though  the  insanity  was  subsequent  to  the  hypnosis,  it  is  toO' 
great  a  strain  on  the  facts  to  say  it  was  consequent  to  it.  (Toi 
the  credit  of  Mr.  Nolan  it  must  be  stated  that  in  publishing 
this  paper  six  months  later,  he  altered  its  title  to  "Stuporose 
Insanity  consecutive  to  Induced  Hypnotism."   January,  1891.)- 

The  most  conclusive  answer,  however,  to  this  objection  is- 
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that,  so  far  as  I  know,  there  has  never  yet  been  published  a 
single  case,  foreign  or  English,  where  insanity  has  been  shown, 
by  evidence  sucli  as  would  be  accepted  by  lawyers  or  logi- 
cians, to  have  followed  as  a  result  of  hypnotic  treatment  ad- 
ministered by  a  medical  man. 

Until  such  a  case  is  forthcoming,  we  need  pay  no  further 
heed  to  alarmists.  Dr.  Julius  Solow  reported  an  experiment 
with  hypnotism,  which  was  followed  by  very  awkward  and 
alarming  symptoms  (New  York  Medical  Journal,  March  14th, 
1891).  A  3'oung  man  was  hypnotized  by  a  friend,  at  an  evening 
party,  for  fun.  The  first  attempt  produced  trembling  through- 
out the  whole  body;  a  second  trial  was  made  with  no  better 
result ;  the  third  time,  the  subject  was  seized  with  violent  trem- 
bling of  the  arms,  and  he  began  to  shiver.  He  then  fell  on  the 
floor,  jumped  up,  became  merr^^,  laughed,  joked,  and  sang;  then 
violent  convulsions  set  in,  followed  by  aphasia;  catalepsy  next 
supervened,  and  the  whole  body,  except  the  arms,  became  rigid. 
For  two  days,  convulsions,  aphasia,  and  catalepsy  recurred 
very  frequently,  and  the  sight  of  anything  bright  excited  the 
man  to  madness.  Various  sedatives  were  tried,  and  for  ten 
days  his  condition  was  not  much  improved;  but  tlien  the  se- 
vere symptoms  began  to  give  way  to  outbursts  of  alternate 
singing  and  lamenting. 

The  victim  then  became  feverish  (temperature  103.5°)  and 
perspired  most  profuselj^  for  a  couple  of  days,  after  which  he 
was  nearly  well.  Eight  days  later,  his  temperature  again 
rose,  to  103°,  and  for  three  days  more  there  was  excessive 
sweating,  with  attacks  of  trembling  and  singing.  He  has 
since  remained  well. 

In  this  instance  the  subject  was  a  masturbator,  and  was 
at  the  time  of  the  "experiment "  in  a  highly  nervous  condition. 
The  operator  was  an  inexperienced  amateur,  and  the  object 
was  an  hour's  amusement. 

The  Patient  May  Not  Waken.— This  is  an  objection  which 
has  taken  firm  hold  of  the  public  mind,  but  on  what  ground 
is  it  founded  ? 

It  has  frequently  happened  to  amateur  hypnotists  that, 
having  succeeded  past  their  expectations  in  producing  hyp- 
nosis, they  have  come  to  the  end  of  their  knowledge,  and  their 
inability  to  waken  their  subjects  has  had  very  alarming  con- 
sequences. 
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However,  I  am  writing  for  medical  men,  not  for  amateurs, 
and  I  can  saj'  deliberately  that  I  know  of  no  such  an  accident 
having"  ever  happened  in  the  practice  of  a  medical  man  who 
understood  h^'pnotism.  The  process  of  dehypnotizing-  has 
already  been  described,  but  in  all  cases,  even  if  the  patient  is 
left  to  himself,  the  hypnosis  will  end  spontaneously  and  g-en- 
erally  within  an  hour  or  two,  leaving*  the  sleeper  feeling"  re- 
freshed and  quite  well. 

The  public  need  therefore  have  no  fear  in  submitting"  them- 
selves to  hypnotic  treatment,  on  this  score. 

A  g"entleman  who  thought  of  asking  me  to  hypnotize  his 
wife  recently,  for  neurasthenia  of  long  standing",  consulted 
his  family  doctor  on  the  subject,  and  thoug"h  this  practitioner 
had  admitted  that  his  resources  had  been  exhausted,  he  did 
not  hesitate  to  forbid  the  trial  of  h3'pnotic  treatment,  on  the 
g-i'ound  that  either  the  lady  would  never  waken,  or  she  would 
become  insane! 

Patient  in  the  Poiver  of  Operator. — Another  objection 
which  is  often  urged  against  the  use  of  hypnotism,  and  one 
which  deters  manj'  people  from  subjecting  themselves  to  hj-p- 
notic  treatment  is,  that,  if  a  person  is  once  hj'pnotized,  he  will 
ever  after  be  under  the  control  of  the  hypnotist.  This  is  car- 
ried to  such  an  extent  that  some  people  imagine  that  the 
operator  would  be  able  to  rehypnotize  them,  no  matter  what 
distance  separated  them,  and  that  he  would  be  able  to  influ- 
ence all  their  thoughts  and  actions. 

This  absurd  notion  has  no  doubt  had  its  origin  in  the  un- 
truthful boasts  of  the  showmen  mesmerists,  who  frequentl^^ 
with  a  view  to  heightening  the  myster^^  which  surrounds  their 
performances,  assert  that  they  can  affect  their  subjects  from 
any  place,  just  as  easily  as  on  the  platform. 

This  objection,  however,  is  utterlj^  groundless,  save  and 
except  so  far  as  post-hypnotic  impressions  are  concerned.  Of 
course,  if  I  suggest  to  a  subject  who  is  susceptible  to  such  im- 
pressions, and  is  about  to  set  out  on  a  journey,  sa3"  to  Glas- 
gow, "  To-morrow  at  four  o'clock  you  will  fall  asleep  in  j^our 
chair,  and  sleep  for  an  hour,"  there  is  every  probability  that 
he  will  do  so;  but  if  I  make  no  such  suggestion,  and  the  next 
da^'  try,  by  concentrating  my  attention,  to  make  the  patient, 
who  is  now  in  Glasg'ow,  go  to  sleep,  it- is  equallj^  certain  that 
no  such  result  will  ensue. 
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In  speaking  thus  broadlj^  I  make  no  reference  to  those 
curious  cases  wliich  liave  been  so  extensively  investig-ated  by 
the  Psj'Chical  Research  Society',  where  a  kind  of  "thought 
transference"  takes  place;  such  investigations,  though  un- 
doubtedly of  great  interest,  have  as  yet  not  touched  nor  been 
brought  to  bear  on  therapeutics.  (Those  who  are  interested 
in  the  subject  of  thought  transference  should  consult  the  re- 
ports of  this  societ3%  whose  experiments  have  been  conducted 
with  wonderful  patience,  and  in  a  most  scientific  spirit.) 

Neither  do  I  say  that  there  are  no  cases  on  record  where 
a  hypnotist  has  seemed  to  be  able  to  influence  a  particularly 
susceptible  subject,  even  when  separated  by  several  streets. 

What  I  do  maintain,  however,  is  that  such  cases  are  ex- 
ceptional, and,  like  instances  of  spontaneous  trance,  or  som- 
nambulism, may  be  safely  left  out  of  our  present  calcula- 
tions. 

If  a  patient  comes  to  me  suffering  from  acute  neuralgic 
pain,  and  I  succeed  in  h^'pnotizinghim,  and  his  pain  is  relieved, 
the  moment  he  crosses  my  threshold  he  is  altogether  beyond 
the  reach  of  any  personal  influence  of  mine.  More  than  this, 
if  he  only  goes  into  an  adjoining  room,  I  can  no  longer  affect 
him. 

We  will  afterward  see  how  the  public  maj'  protect  them- 
selves against  any  danger  of  post-hypnotic  influence. 

Patient  May  Be  Hypnotized  Against  Their  Will. — A 
certain  amount  of  prejudice  has  arisen  against  the  introduc- 
tion of  h.ypnotism,  from  the  pretty  general  impression  that 
a  person  who  can  hypnotize  is  able  to  hypnotize  any  one 
against  his  or  her  will. 

This  objection  is  as  easily  disposed  of  as  the  others,  for,  ex- 
cept in  those  rare  cases  of  acute  hysteria,  or  hystero-epilepsy, 
and  under  other  equally  uncommon  circumstances,  I  beheve 
it  to  be  wholly  impossible  to  produce  hypnosis  without  the 
consent  and  co-operation  of  the  patient.^'' 

The  proportion  of  persons  who  can  be  hypnotized  without 
their  consent,  by  a  sudden  flash  of  light  or  an  unexpected  and 
loud  noise,  has  been  estimated  by  Charcot  at  one  in  every 
hundred  thousand ;  so  that  the  general  public  need  not  be  much 
alarmed  on  this  score.  (When  I  first  began  to  employ  hyp- 
notism in  my  regular,  practice,  one  gentleman  was  so  fearful 
lest  I  should  hypnotize  him  that  if  he  saw  me  out  walking 
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he  would  g-o  up  a  side  street  to  avoid  meeting-  me,  and  if  we 
happened  to  be  in  the  same  house  he  would  immediately 
leave  it.) 

Hypnotism  is  of  No  Value. — Some  of  the  opponents  of 
hypnotism  base  their  objection  to  it  on  the  ground  that  it  is 
of  no  use. 

Thus  we  find  Dr.  Norman  Kerr  asserting  that  most  of  the 
alleged  cures  by  means  of  hypnotism  are  delusions  due  to  the 
"  new-born  amazed  delight  of  medical  enthusiasts  in  hypno- 
tism/' and  comparing  the  effects  of  hypnotic  relief  to  the 
"  evanescent  respite  during  a  paroxysm  of  intoxication/'  and 
propounding  the  extraordinary  doctrine  that  by  easing  pain 
we  may  "  increase  the  lethal  power  of  the  patient's  disorders." 

Especially  does  this  author  single  out  supposed  cures  of 
inebriet}^  as  being  wholly  imaginar^^,  and  adds  that  it  is  his 
"observation/'  that  such  cases  are  "confirmed  and  intensi- 
fied "  b3^  hypnotic  treatment. 

If  Dr.  Kerr  has  made  any  such  observations,  it  is  clearly 
his  bounden  duty,  as  one  professing  to  be  an  expert  in  the 
treatment  of  inebriety,  to  publish  the  details  of  such  observa- 
tions; but  as  he  has  never  done  so,  it  would  be  just  as  open  to 
those  gentlemen  who  profess  to  have  had  good  results  from 
hypnotic  treatment,  to  assert  it  as  their  opinion  that  Dr.  Kerr's 
"  observations  "  were  purely  imaginary. 

Dr.  Kerr  refuses  to  accept  an^^  testimony  on  this  particu- 
lar subject  of  the  cure  of  inebriet3^,  except  that  of  an  "Ameri- 
can or  English  specialist-expert." 

But  why  should  Continental  phj^sicians  be  wholly  ignored  ? 
Is  the  evidence  of  such  men  as  Professor  Forel,  of  Ziirich; 
Proessor  Bernheim  and  Dr.  Liebeault,  of  Nancy ;  and  Dr.  A. 
Voison,  of  Paris,  to  be  regarded  as  untrustworthy  ? 

And,  again,  why  is  it  held  essential  that  a  physician  should 
be  a  specialist-expert  in  order  to  know  whether  a  drunkard 
has  become  a  sober  man  or  not  ? 

By  the  term  specialist-expert,  Dr.  Kerr  explains  that  he 
means  "a  medical  man  who  has  devoted  himself  mainly  to 
the  scientific  studj^  and  treatment  of  inebriety  as  a  disease, 
and  who  has  had  large  numbers  of  inebriates  under  his  care." 

If  no  others  can  offer  an  opinion  on  the  cure  of  inebriety, 
the  number  of  competent  witnesses  will  be  very  limited.  All 
our  Gulls  and  Pagets,  Clarks  and  Quains,  Roberts  and  Broad- 
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bents,  are  unfit  to  declare  whether  a  man  is  intemperate  or 
sober. 

Such  an  assumption  is  wholly  preposterous,  and  it  may 
fairl^'  be  claimed  that  the  opinion  of  any  observing  physician 
of  experience  is  just  as  much  entitled  to  respect  as  that  of 
even  Dr.  Norman  Kerr  himself.  Inebriaty  is,  unfortunately, 
much  too  common  an  ailment  for  its  observation  to  be  mo- 
nopolized by  the  "  specialist-expert."  It  is,  however,  none  of 
m.y  business  to  undertake  to  prove  that  hypnotism  is  of  ther- 
apeutic value,  and  that  it  affords  permanent  relief.  My  ob- 
ject in  this  little  book  is  merely  to  induce  medical  men  to  try 
it,  and  decide  for  themselves  whether  it  is  useful  or  not,  and  I 
will  only  say  here  that  it  is  the  belief  of  hosts  of  medical 
men,  who  are  by  no  means  "  enthusiasts,"  and  whose  "  new- 
born amazed  delight "  has  lasted  for  many  years,  tjaat  hj'p- 
notism  is  useful  in  a  great  number  of  cases,  and  that  to  me 
it  seems  that  actual  practical  experience  is  worth  far  more 
than  the  theoretic  observations  of  those  who  are  disinclined  to 
put  the  treatment  to  the  test. 

Hypnotism  only  Applicable  at  Special  Seasons. — A  curi- 
ous objection  is  taken  to  hypnotism  by  Dr.  B.  W.  Richardson, 
who  declares  that  it  will  be  "  limited  in  application  to  short 
seasons  of  special  social  or  meteorological  cast." 

As  I  am  wholly  unable  to  fathom  the  meaning  of  this 
statement,  and  have  so  far  failed  to  meet  with  any  astrologer 
or  soothsa3''er  who  can  interpret  it,  I  am  not  in  a  position  to 
do  more  than  commend  it  to  the  consideration  of  my  readers. 

Hypnotism  is  Not  a  New  Thing. — One  particularly  weak 
objection  to  hypnotism  is  that  it  is  only  a  revival  of  an  old 
thing. 

This  is  one  of  the  very  best  arguments  in  favor  of  its  adop- 
tion; for  if  hypnotism  has  since  ancient  times  been  resorted 
to  for  the  relief  of  disease,  is  it  not  likely  that  it  has  been 
found  of  some  value  ? 

The  same  objection  might  be  urged  against  massage  and 
hydropathy'-,  both  of  which  were  in  use  among  the  ancients. 

Only  Applicable  to  Nervous  Cases. — It  is  urged  against 
hypnotism  that  it  is  only  suitable  for  nervous  cases;  but  if  this 
were  true,  so  far  from  being  an  argument  against  the  use  of 
hypnotism,  it  would  be  a  strong  ground  for  advocating  it. 
Surely  there  is  no  class  of  ailment  before  which  the  physician 
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feels  so  powerless,  and  unfortunately  the  number  of  nervous 
cases  is  rapidly  increasing-. 

Sect^ets  May  Be  Revealed. — Some  people  dread  h^^pnotism 
lest  they  should  reveal  secrets  during-  their  sleep.  This  fear 
is  wholly  g-roundless,  for  absolute  silence  is  the  rule  in  hyp- 
nosis, except  when  questions  are  asked.  No  honorable  physi- 
cian would  put  any  question  to  his  patient  during-  hypnotic 
sleep  that  he  would  hesitate  to  ask  if  the  subject  was  in  his 
ordinary  state.  The  presence  of  a  witness  g-ives  further  se- 
curity. 

This  objection  might  more  reasonably  be  raised  against 
ether.  I  have  more  than  once  heard  patients  make  most 
compromising  statements  while  passing  under  the  influence 
of  ether. 


CHAPTER   VITI. 

THE  DANGERS  AND   SAFEGUARDS   OF   HYPNOTISM. 

In  the  last  chapter  we  considered  many  of  the  objections 
which  are  commonl^^  urged  against  the  use  of  hypnotism,  and 
endeavored  to  prove  that  most  of  them  arose  from  want  of 
experience  or  proper  knowledge  of  the  subject. 

It  is  now  necessary  for  us  to  look  at  some  of  the  real  dan- 
gers attending  the  practice  of  hypnotism,  and  see  if  we  are  in 
a  position  to  counteract  them. 

It  will  be  convenient  if  w^e  deal  with  these  in  relation  to 
the  patient,  the  public,  the  operator,  and  the  science  sepa- 
rately. 

The  dangers  of  the  patient  are  due  to  the  fact  that  some 
persons  are  so  profoundly  affected  as  to  become  absolutely 
passive  in  the  hands  of  the  operator.  Thej'  are  wholly  insen- 
sible to*  pain,  and  to  a  certain  extent  unconscious  of  every- 
thing which  may  happen  during  hypnosis,  in  so  far,  at  any 
rate,  that  on  returning  to  their  normal  condition  they  are 
unable  to  remember  a  single  incident  that  occurred  during 
their  sleep.     Such  persons  may  be  called  "  lethargic.'^ 

Others  become  "actively  somnambulic,"  and  may  be  made 
to  perform  almost  any  act  which  is  suggested  by  the  opera- 
tor, and  of  which  they  will  have  no  recollection  on  awaking. 

Still  another  class  may  fall,  into  what  is  called  a  state  of 
"lucid  lethargy,"  during  which,  though  they  are  wholly  con- 
scious, they  are  absolutely  incapable  of  any  movement,  act  of 
resistance,  or  speech. 

Then,  again,  there  are  those  patients  who  can  be  made  to 
carry  out  certain  suggestions  post-hypnotically. 

In  the  lethargic  conditions,  it  is  asserted  that  patients 
maj'-  be  robbed  or  assaulted,  whereas  in  the  other  states  it  is 
said  that  they  may  be  induced  to  commit  crimes,  such  as 
forgery,  larceny,  or  even  murder. 

It  must,  however,  be  borne  in  mind  that  lethargy  and 
XII— 23 
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lucid  lethargy  are  practically  unknown  outside  the  Salpe- 
triere  and  La  Charite  (Paris),  and  that  the  actively  somnam- 
bulic and  post-hypnotic  classes  are  relatively  small. 

Of  all  the  persons  who  are  hypnotizable,  only  about  fifteen 
per  cent  are  somnambulists,  and  even  among-  these  one  finds 
every  degree  of  somnambulism ;  some  will  only  perform  sim- 
ple acts  suggested  by  the  hypnotist,  refusing-  absolutely  to 
obey  complicated  or  troublesome  commands;  others  can  be 
-induced  to  carry  out  really'  difficult  suggestions;  but  very 
few  indeed  can  be  persuaded  to  do  anything  which  is  either 
criminal,  indecent,  or  inimical  to  their  own  interests. 

Charcot  denies  absolutely  that  a  single  person  can  be  led 
to  perpetrate  a  crime  b3'  means  of  hj^pnotic  suggestion. 

Liegeois,  on  the  other  hand,  asserts  that  it  is  a  compara- 
tively easy  matter  to  induce  patients  to  commit  even  murder. 

Personally',  I  cannot  give  an  opinion  on  this  subject  as  far 
as  crime  is  concerned,  for  I  do  not  think  it  is  justifiable  for 
any  individual  observer  to  make  experiments  of  this  kind, 
though  the  point  is  of  such  vast  importance  that  it  should  be 
investigated;  but  the  committee  appointed  by  the  British 
Medical  Association  seems  to  be  the  right  body  to  take  the 
matter  up. 

However,  assuming  that  in  certain  cases  it  is  possible  to 
commit  a  crime  against  a  hypnotized  person,  or  force  such 
subject  to  carry  out  some  unlawful  suggestion,  is  there  no 
protection  open  to  the  public  ?  Fortunately,  it  is  at  hand, 
and  so  easy  of  application  that  there  can  be  no  excuse  if  it  is 
not  adopted. 

No  person  should  permit  himself  or  herself  to  be  hypno- 
tized save  by  a  medical  man  (or  properly  authorized  scientist) 
who  has  a  character  to  maintain,  and  in  whose  integrity'  and 
ability  confidence  can  be  reposed.  And,  further,  no  woman 
should  allow  herself  to  be  hypnotized  except  in  the  presence 
of  one  or  more  witnesses  of  whom  she  approves. 

If  these  precautions  are  observed  by  the  public,  they  effec- 
tually do  away  with  any  risks  as  far  as  the  subject  is  concerned. 

Another  possible  danger  which  should  be  mentioned  is  not 
of  a  criminal  nature;  it  is  that  in  certain  rare  cases  where 
a  patient  has  been  very  frequently  hypnotized,  there  may 
arise  a  tendency  to  hypnosis  on  slight  provocation,  or  even 
spontaneously. 
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In  medical  practice  as  distinguished  from  purely  experi- 
mental investigation,  such  cases  are  very  unlikely  to  be  met 
with,  for  the  simple  reason  that  very  few  patients  require  to 
be  hypnotized  more  than  a  few  times;  but  the  systematic 
sug-g-estion  in  every  case  that  such  tendency  will  not  develop 
has  been  found  to  render  its  occurrence  practically  impossible. 

The  Dangers  of  the  Public. — It  is  known  to  be  possible, 
in  a  certain  small  percentage  of  subjects,  to  produce,  by  sug- 
gestion during  hypnosis,  post-hypnotic  hallucinations,  which 
we  saw  might  be  either  passive  or  active.  For  example,  A, 
a  hypnotist,  might  suggest  to  B,  a  suitable  subject,  that  C, 
an  innocent  third  person,  had  stolen  some  article  in  B's  pres- 
ence. Now,  assuming  the  suggestion  to  be  successful,  A 
might  procure  Cs  arrest,  and  at  the  trial  B  would  swear  that 
he  witnessed  the  robbery;  and,  furthermore,  he  would  believe 
his  own  evidence  to  be  true. 

So,  a  false  charge  backed  up  by  false  testimony,  might  be 
made  the  means  of  ruining  a  man's  character,  and  be  indulged 
in  to  gratify  private  malice. 

Again,  assuming  that  it  is  possible  to  cause  a  person  to 
commit  crimes  post-hypnotical  1}%  we  might  have  this  case 
arising:  A,  the  operator,  might  suggest  to  B,  the  subject, 
that  at  a  certain  hour  the  next  day  he  will  call  on  C  and 
shoot  him;  and,  in  addition,  that  he  will  remember  nothing 
of  the  suggestion  having  been  given  by  A.  For  argument's 
sake,  supposing-  such  a  case  to  arise,  B  will  murder  C,  and, 
when  put  on  his  trial,  will  be  wholly  unable  to  account  for 
his  crime,  and  even  deny,  if  examined  on  the  point,  that  A  had 
anything  to  do  with  it. 

Such  cases  could  very  rarely  happen,  if  at  all,  for,  as  Dr. 
Henr^^  Maudsley  points  out,  "  a  hypnotized  person  will  not 
commonly  do  an  indecent  or  criminal  act;  the  command  to 
do  it  is  too  great  a  shock  to  the  sensibilities  of  the  brain,  and 
accordingly  rouses  its  suspended  functions."  ^^ 

If  either  of  these  illustrative  cases  did  occur,  an  expert  in 
hypnotism  would  probabl}^  succeed  in  unravelling  the  mys- 
terj\ 

But  the  simple  method  of  rendering  such  cases  impossible 
is  perfectly  obvious:  the  practice  of  hj^pnotism  should  be 
made  illegal,  except  in  the  hands  of  medical  men  or  other- 
wise duly  licensed  persons.     Such  restriction  seems  urgently 
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called  for,  if  for  no  other  purpose  than  to  remove  the  appre- 
hension of  the  public. 

The  Dangers  of  the  Operator.— Yrom.  what  has  been 
said  of  the  risks  of  the  patient  and  the  public,  the  dang-ers  to 
which  the  h^-pnotist  himself  is  exposed  may  readil^^  be  in- 
ferred; they  may  be  summed  up  in  two  words,  false  charges. 

It  would  be  a  very  simple  matter  for  some  designing*  fe- 
male to  feign  acute  pain,  and  apply  to  a  medical  man  who 
was  known  to  practise  hypnotism.  If  he  was  unwar}',  he 
might  attempt  to  produce  hj'pnosis,  for  the  purpose  of  giving 
relief.  What  would  be  easier  than  for  this  woman  to  go 
away  and  accuse  the  doctor  of  having-  hypnotized  her,  and 
attempted  to  assault  her  ? 

Man}'  other  charges  might  be  trumped  up,  the  nature  of 
which  will  suggest  themselves  to  every  medical  man;  and 
though  the  primary  object  of  obtaining  blackmail  might  fail, 
great  anxiety,  and  very  probably  a  certain  amount  of  damage, 
would  be  sustained  by  the  victim. 

Here,  again,  there  need  be  no  difficulty  in  avoiding-  the 
danger :  for  if  medical  men  will  strictl}^  adhere  to  the  follow- 
ing- rules,  even  the  appearance  of  evil  will  be  excluded: 

Never  hypnotize  nor  attempt  to  hj-pnotize  a  female,  under 
any  circumstances,  except  in  the  presence  of  at  least  one  wit- 
ness whose  character  is  satisfactory  to  j^ourself. 

It  is  essential  that  the  witness  should  be  known  to  be  a 
respectable  person;  for  if  the  patient  bring  her  own  witness, 
it  is  possible  that  such  friend  might  be  an  accomplice. 

In  the  case  of  young  women  and  girls,  I  consider  the 
mother  is  generally  the  most  suitable  person  to  be  present; 
but,  in  the  case  of  married  women,  I  strongly  advise  practi- 
tioners to  insist  on  the  husband  being-  the  witness,  wherever 
this  is  possible. 

In  dealing  with  men,  the  above  rule  may  be  relaxed  if  the 
patient  is  known  to  you,  for  then  the  presence  of  a  witness 
may  be  dispensed  with;  but,  in  the  case  of  strang-ers,  it  is 
safer  never  to  hypnotize  a  man  without  having  a  third  person 
present. 

It  has  been  held  hy  some  writers,  who  are  ignorant  of  hyp- 
notism, that  no  medical  man  should  be  permitted  to  hypno- 
tize, save  in  the  presence  of  one  or  more  doctors. 

Such  a  restriction  would  not  only  be  unreasonable,  but 
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would  practically  suppress  all  hypnotic  treatment,  except  in 
the  case  of  wealtliy  clients  or  hospital  patients;  for,  in  the 
great  majority  of  families,  it  would  be  impossible  to  pay  the 
fees  of  these  medical  witnesses,  and  it  would  be  as  manifestly 
unfair  to  expect  the  medical  attendant  to  pay  the  witnesses 
as  it  would  be  to  expect  the  latter  to  give  their  time  gratui- 
tously. 

The  suggestion  also  seems  absurd;  for,  supposing  a  patient 
wishes  to  be  treated  by  means  of  hypnotism,  there  is  noth- 
ing for  the  second  or  third  doctor  to  do  but  look  on,  and  surely 
this  function  can  be  just  as  well  performed  by  a  layman. 

Great  capital  has  been  made  by  some  of  the  opponents  of 
hypnotism  out  of  the  fact  that  the  French  government  has 
recently  forbidden  the  naval  surgeons  to  practise  hypnotism 
without  permission;  but  this  action  on  the  part  of  the  authori- 
ties is  easily  explained,  and  to  be  highly  commended.  It  was 
found  that  many  young  medical  officers,  in  order  to  relieve 
the  tedium  of  life  on  board  ship,  were  in  the  habit  of  hypno- 
tizing the  sailors  for  fun.  This  is  what  is  now  forbidden,  and 
the  most  ardent  advocate  of  hypnotic  treatment  will  approve 
the  prohibition  of  such  pastime. 

Hj^pnotism  is  much  too  serious  a  subject  for  any  person  to 
play  with,  and  should  only  be  undertaken  soberl}',  and  for 
the  honest  purpose  of  relieving  pain  or  disease,  or  for  the 
legitimate  unravelling  of  some  therapeutic,  physiological, 
psj'chological,  or  medico-legal  problem. 

The  Dangers  to  luhich  Hypnotism  Itself  is  Exposed. — 
When  any  new  remedy  or  method  of  treatment  is  introduced, 
there  is  a  great  dangler  of  its  being  swamped  from  many  causes. 

It  has  to  struggle  against  prejudice,  bigotrj^,  and  jealousy 
from  without,  and  against  its  own  shortcomings  within. 

We  have  read  of  the  violent  attacks  which  were  made  on 
vaccination,  quinine,  etc. 

Lately  we  have  witnessed  the  hard  fight  which  antiseptic 
surgery  has  had  to  make  for  its  adoption. 

More  recently  we  have  seen  the  caution  which  Avas  dis- 
played with  regard  to  Pasteur's  inoculation  for  hj-drophobia; 
and  at  this  moment  the  brilliant  discovery  of  Koch  is  suffer- 
ing somewhat  in  prestige  by  reason  of  the  reaction  which 
has  set  in  after  the  almost  feverish  excitement  with  which 
its  announcement  was  received. 
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One  of  the  greatest  dangers  which  threatens  any  dis- 
covery is  the  over-zeal  witli  which  it  is  talcen  up  by  its  early 
champions. 

The  history  of  therapeutics  affords  many  instances  where 
such  over-zealous  advocacy  has  delayed,  if  not  altogether  pre- 
vented, the  adoption  of  useful  remedies :  not  only  is  the  over- 
sanguine  prophet  condemned,  but  even  the  good  that  is  in  his 
remedy  is  ignored.  Thus,  when  it  was  claimed  that  massage 
was  to  be  the  unfailing  remedy  for  all  our  ills,  from  fevers  to 
fractures,  lumbago  to  locomotor  ataxy;  or  again,  when  elec- 
tricity was  heralded  as  the  conqueror  of  disease  in  every 
form,  which  was  to  overcome  ovarian  tumor  as  easily  as 
toothache,  and,  having  triumphed  over  sickness,  would  even 
def^'  death  itself,  and  summon  back  to  life  him  who  had  already 
entered  the  valley  of  shadow — these  undoubtedly  valuable 
agencies  ran  the  greatest  risk  of  being  altogether  discredited, 
on  account  of  the  arrogant  pretensions  of  their  advocates; 
and  even  though  the^^  escaped  this  extreme  fate,  they  have 
not  yet  wholly  recovered  from  the  results  of  the  disappoint- 
ments the}'  occasioned,  and  are  even  now  so  little  adopted  in 
legitimate  practice  that  charlatans  are  able  to  fatten  on  their 
dishonest  gains,  from  the  sale  of  their  inert  belts,  coils,  bat- 
teries, or  trusses,  or  from  their  charges  for  "  massage  cures." 

In  the  case  of  the  present  revival  of  hypnotism,  it  is  sin- 
cerely to  be  hoped  that  the  past  history  of  mesmerism,  ani- 
mal magnetism,  and  braidism  will  afford  sufficient  warning 
to  all  who  adopt  this  method  of  treatment  to  avoid  every- 
thing which  does  not  savor  of  cool,  scientific,  and  temperate 
investigation. 

Let  all  critical  observers  of  hypnotism,  and  all  who  from 
their  observations  become  its  advocates,  be  absolutely  honest, 
not  only  in  the  purpose  of  its  employment,  but  also  in  report- 
ing their  results.  We  must  not  put  it  forward,  as  Mesmer 
did,  as  a  cure-all,  or  we  will  certainly  reap  and  deserve  the 
condemnation  of  our  brethren  as  soon  as  the  actual  weighing 
in  the  balance  has  found  it  wanting. 

Neither  must  we  allow  the  desire  to  see  it  adopted,  by 
medical  men,  or  to  induce  patients  to  submit  to  its  trial,  ex- 
aggerate by  one  hair's  breadth  any  results  which  may  seem 
to  follow  its  employment. 

Failures  are,  and  no  doubt  will  continue  to  be,  plenty  in 
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hypnotic  practice,  and  we  must  ever  be  ready  to  admit  them; 
but,  then,  no  treatment  is  invariably  successful.  Where,  how- 
ever, favorable  results  appear  to  follow  hypnotic  treatment, 
let  us  be  careful  to  record  the  cases  in  their  natural  colors, 
without  any  deepening  of  shades  or  heightening  of  lights  for 
the  sake  of  effect.  I  believe  firmly  that  a  jury  is  always  more 
impressed  by  a  case  which  is,  if  anything,  understated  than 
by  one  which  touches  the  margin  so  closely  as  to  suggest  the 
possibility  of  overlapping  it. 

Perhaps  the  greatest  menace  to  which  the  legitimate  use 
of  hypnotism  is  exposed  is  the  danger  in  which  it  stands  of 
falling  into  the  hands  of  unworthy  people,  who,  owing  to  the 
present  laxity  of  our  law,  are  at  liberty  to  prostitute  its 
powers  as  a  means  of  giving  vulgar  and  often  indecent  or 
dangerous  exhibitions  to  vulgar,  ignorant,  and  maybe  crim- 
inal audiences;  to  experiment,  without  restraint,  as  to  how 
far  its  phenomena  may  be  made  subservient  to  the  gratifying 
of  base  passions,  the  carrying  out  nefarious  designs,  or  the 
escaping  from  the  arm  of  justice. 

It  has  been  urged  that  to  limit  in  any  way  the  investiga- 
tion or  use  of  hypnotism  is  to  interfere  with  th43  fundamental 
principle  of  legislation,  which  is  held  to  be  that  "  every  one 
shall  have  freedom  to  investigate  all  the  secrets  and  to  exer- 
cise all  the  powers  of  nature  and  of  mind,  reserving  to  law 
the  right,  ex  post  facto,  to  punish  the  abuses  of  the  liberty 
which  it  concedes."  ^^ 

I  have  endeavored  to  answer  this  argument  elsewhere,^" 
and  to  show  that  this  so-called  fundamental  rule  is  not  re- 
spected in  other  departments.  It  seems  to  me  that  the  public 
have  a  right  to  demand  protection  from  any  investigations  of 
nature's  secrets,  and  would  be  very  foolish  to  console  them- 
selves with  the  ex-post-facto  theory.  Suppose,  for  instance, 
some  person  wishes  to  investigate  the  secret  as  to  how  much 
prussic  acid  will  kill  me;  does  it  not  seem  absurd  to  say  he 
should  be  at  liberty  to  try,  and  that  I  need  not  care,  but  rest 
content  that  the  law  will,  when  I  am  dead,  punish  the  inves- 
tigator for  abusing  its  liberty  ? 

Personally  I  would  prefer  to  depart  from  all  the  princi- 
ples of  legislation,  fundamental  or  otherwise,  than  that  any 
one  should  possess  such  dangerous  license;  but  to  me  it  seems 
a  much  more  fundamental  principle  of  sound  legislation  that 
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the  weak  and  innocent  should  be  protected,  and  known  dan- 
ger averted,  and  crimes  prevented  instead  of  punished. 

I  cannot  doubt  that  verj^  soon  it  will  be  deemed  a  reason- 
able request  for  the  members  of  our  profession  to  make,  that 
they  alone  should  by  right  be  allowed  to  practise  or  investi- 
gate hypnotism. 

Others  there  are,  I  know,  who  are  not  only  well  qualified 
to  explore  the  region  of  this  science,  but  who  have  for  years 
been  actively  engaged  in  its  study,  while  we  unfortunately 
have  held  aloof  from  it.  Some  of  these  ara  scientists  of  the 
first  order,  and  have  already  recorded  stores  of  useful  infor- 
mation, from  which  we  may  profit.  (I  do  not  intend  here  to 
refer  by  name  to  any  of  these  observers,  but  I  will  say  that  I 
consider  we  are  greatly'  indebted  to  some  members  of  the 
Psychical  Research  Societj^  for  the  work  they  have  already 
done  in  relation  to  hj^pnotisra.) 

To  all  such  I  would  gladly  see  granted  an  authority  to  con- 
tinue to  pursue  their  investigations;  and  to  any  other  in- 
quirers who  might  from  time  to  time  be  anxious  to  delve  into 
the  depths  of  hypnotic  research,  and  who  could  satisfy  some 
examining  body  or  official,  not  only  of  their  integrity  of  pur- 
pose, but  of  their  general  qualification,  I  think  a  license  to  so 
investigate  should  be  granted. 

There  is  a  physical  as  well  as  a  moral  reason  why  the 
practice  of  this  science  should  be  confided  to  medical  men 
alone;  and  that  is  that,  if  in  certain  cases  an  intelligent  diag- 
nosis is  not  made,  the  result  of  hypnotic  treatment  may  be  dis- 
astrous. Thus,  the  case  of  a  person  suffering  from  gastric  ulcer 
was  once  in  Paris  undertaken  bj^  a  showman,  ^vho  succeeded 
in  producing  hypnosis,  but,  not  knowing  the  real  cause  of  the 
illness,  ordered  the  patient  to  go  home,  and  eat  a  beefsteak. 
This  suggestion  was  acted  on,  and  the  man  died.  This  was 
really  an  instance  of  manslaughter,  though  due  to  ignorance. 

Again,  a  man  suffering  from  some  valvular  lesion  of  the 
heart  might  be  set  some  task,  such  as  running  up  steps  or 
climbing  a  hill,  which  very  probably  would  end  in  syncope. 

Until  the  law  takes  cognizance  of  and  suppresses  the  prac- 
tice of  hypnotism  for  the  purpose  of  entertainment  or  treat- 
ment by  non-medical  men,  is  it  asking  too  much  of  our  pro- 
fession when  I  urge  on  them  to  discountenance  all  public 
exhibitions  of  hypnotism  ? 
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Quite  recently  a  larg-e  number  of  medical  men  in  London, 
Manchester,  and  other  places  have  been  taken  in  by  a  most 
unscrupulous  adventurer  who  advertised  himself  on  hoard- 
ings and  in  the  papers  as  "  Dr.,"  and  further  described  him- 
self as  a  "  pupil  of  Charcot."  This  impostor  had  no  medical 
diploma  whatever,  but  when  challeng-ed  on  the  subject  said 
he  was  a  "  doctor  of  hypnolog-y,"  a  degree  which  certainly  is 
unknown  in  this  country ;  yet  this  man,  readily,  I  regret  to 
say,  induced  medical  men  to  preside  at  his  performances,  to 
act  on  his  platform  committees,  and  in  some  cases,  I  believe, 
actually  to  send  patients  to  him.  He  even  went  the  length  of 
inviting  the  medical  profession  to  attend  a  "clinic"  which  he 
opened  in  Manchester,  and  take  lessons  from  him,  in  return 
for  a  handsome  fee. 

He  openly  boasted  that  he  had  many  medical,  clerical,  and 
legal  pupils.  He  undertook  the  cure  of  every  disease  on  pay- 
ment of  a  large  honorarium  in  advance;  at  his  public  shows 
he  excelled  himself  by  giving  the  public  lessons  in  the  art  of 
utilizing  hypnotized  subjects  for  criminal  purposes.  For  a 
considerable  period  he  demonstrated  every  evening  how  he 
could  make  one  man,  who  was  in  his  regular  employ,  steal  or 
commit  murder,  and  further  how  he,  the  real  thief  or  mur- 
derer, could  go  scot  free,  owing  to  his  subject  not  remember- 
ing what  had  occurred  during  hypnosis. 

And  yet  this  professor  of  crime,  patronized  by  medical 
men,  undisturbed  by  the  police,  continued  to  flourish,  as  a 
living  sample  of  how  the  "  fundamental  principle  of  legisla- 
tion "  works. 

Surely  it  is  our  bounden  duty,  whether  we  ourselves  finally 
adopt  hypnotism  or  not,  to  use  the  weight  which  is  attached 
to  a  unanimous  professional  opinion,  in  creating  a  wholesome 
feeling  of  disgust  toward  such  degrading  exhibitions,  so  that 
it  may  soon  be  considered  somewhat  of  a  disgrace  to  have  to 
admit  having  been  present  at  one. 


CHAPTER  IX. 

THE  MEDICO-LEGAL   ASPECT   OF   HYPNOTISM. 

The  bearing  of ' hj'pnotism  on  medical  jurisprudence  has 
as  3'et  been  very  imperfectly  studied,  and  there  is  no  part  of 
the  subject  on  which  there  is  so  much  want  of  unanimity,  even 
among-  hypnotists. 

There  are  very  grave  difficulties  to  be  encountered  in  the 
investigation  of  In^pnotism  from  the  legal  standpoint;  but 
the  importance  of  the  problems  involved  renders  the  attempt 
of  their  solution  imperative. 

The  great  question  to  be  determined  is,  How  far  can  hyp- 
notism be  employed  as  a  criminal  agencj^?  And  this  question 
was  brought  into  striking  prominence  in  a  recent  criminal 
trial  in  Paris,  which  will  be  historically  known  as  the  "  Gouffe 
murder  trial/'  the  defence  having  been  set  up  on  behalf  of  one 
of  the  prisoners,  Gabrielle  Bompard,  that  she  took  part  in 
the  murder  of  Gouffe,  under  the  compulsion  of  the  post-hyp- 
notic suggestions  of  her  paramour,  Michel  Ej'raud.  Evidence 
was  called  on  one  side  to  show  that  such  a  defence  was  based 
upon  the  fact  that  it  was  perfectlj^  easy  to  compel  a  subject 
to  carry  out  any  criminal  suggestion,  and  on  the  other  side 
testimony  was  forthcoming  to  show  that  it  was  wholly  im- 
possible to  procure  the  commission  of  crime  by  any  amount 
of  hypnotic  suggestion.  The  jurj'  refused  to  accept  the  de- 
fence, and  the  female  prisoner  was  sentenced  to  twenty  years'^ 
imprisonment,  while  Eyraud  was  condemned  to  death. 

Fortunately  hypnotism  has  not  yet  been  invoked,  either 
as  an  accusation  or  defence  in  our  English  courts,  though 
quite  recently  it  was  very  nearly  summoned  to  the  help  of  a 
young  woman  who  shot  her  former  master.  One  of  the  Lon- 
don daily  papers,  while  the  trial  was  pending,  actually  went 
out  of  its  way  to  suggest  that  possibly  this  woman  had  acted 
under  the  hypnotic  guidance  of  her  husband,  who  was  known 
to  entertain  a  grudge  against  the  murdered  man.     The  hypo- 
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thesis  of  the  newspaper  was  not,  however,  g-rasped  by  the 
prisoner's  counsel. 

At  any  moment  I  should  not  be  surprised,  however,  if 
hypnotism  were  the  subject  of  inquiry  before  a  judge  and 
jury ;  and  so  it  is  necessary  that  we  should  at  least  know 
something  of  the  points  which  w^ould  be  raised. 

Can  a  hypnotized  subject  be  assaulted  ?  is  one  of  the  very 
first  questions  that  suggests  itself. 

Luys^^  declares  that  "in  the  lethargic  and  cataleptic 
stages  the  subject  is  exposed  to  any  attack  and  any  outrage; 
he  may  be  made  to  swallow  poison,  inhale  noxious  gases,  or 
rendered  completely  intoxicated.  Indecent  assaults  and  vio- 
lations may  take  place;  even  pregnancy  has  been  produced 
without  the  patient  having  any  recollection  of  its  cause.  Such 
cases  are  not  very  uncommon,  and  many  women  have  been 
ruined  under  the  influence  of  hypnotism."  This  is  a  terrible 
indictment;  but  I  cannot  help  thinking-  that  the  picture  is  con- 
siderably overdrawn,  at  least  in  so  far  as  it  deals  with  the 
frequency  of  the  criminal  employment  of  hypnotism.  But  it 
cannot  be  denied  that  hj'pnotism  has  sometimes  been  put  to 
base  uses;  but  such  cases,  though  they  never  seem  to  have 
been  very  frequent,  were  certainly  of  more  common  occur- 
rence during  the  daj^s  of  the  so-called  "  animal  magnetism '' 
than  in  recent  times. 

A  case  was  reported  in  1821  where  the  magnetizer,  unfor- 
tunately a  medical  man,  assaulted  a  patient.  In  1853  a  pro- 
fessional magnetizer  in  Marseilles,  not  a  doctor,  took  advan- 
tage of  a  girl  during  hypnotism.  In  18G5  an  assault  committed 
by  a  beggar  named  Castellan  on  a  young  woma  n  in  the  village 
of  Guiols  caused  a  great  stir.  The  victim  was  evidently*  in 
the  state  known  as  "  lucid  lethargy,"  for,  though  she  retained 
her  consciousness  to  the  full,  she  was  absolutely  unable  to 
resist  or  cry  for  help. 

In  1879  a  dentist  in  Rouen  was  sentenced  to  ten  years'  im- 
prisonment for  assaulting  a  client  during  the  hypnotic  sleep. 

Professor  Liegeois,  of  Nancy,  has  devoted  a  great  deal  of 
attention  to  this  subject,  and  those  who  wish  to  pursue  it 
further  should  read  his  book.-^- 

Sufficient,  however,  has  been  stated  to  show  how  impor- 
tant are  the  rules  laid  down,  not  only  for  the  protection  of 
the  public,  but  for  the  protection  of  the  operator's  reputation. 
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That  such  cases  have  occurred  must  not  for  one  moment 
be  allowed  to  weigh  against  the  legitimate  practice  of  h^^pno- 
tism  \)y  proper  persons,  for  chloroform  has  been  used  for 
murder  and  violation,  so  have  ether  and  nitrous  oxide;  and 
one  well  authenticated  case  is  on  record,  of  rape  having  been 
committed  during  natural  sleep.  Hosts  of  our  everj^-day  reme- 
dies have  from  time  to  time  been  used  for  criminal  purposes: 
morphia,  opium,  arsenic,  chloral,  cantharides,  etc.;  but  because 
a  remedial  agent  may  be  abused  is  no  reason  why  its  use 
should  be  abandoned.  It  is  only  an  argument  in  favor  of 
proper  restrictions  and  safeguards.  It  must  also  not  be  lost 
sight  of  that  the  proportion  of  hypnotizable  persons  on 
whom  such  assaults  would  be  at  all  possible  is  very  small 
indeed. 

Can  a  subject  be  induced  to  commit  crime  during  or  after 
hypnosis  ?  Moll  ^^  believes  that  suicide  could  be  caused  by  hyp- 
notic suggestion,  and  also  that  it  is  possible  to  obtain  deeds 
of  gift,  checks,  or  promissory"  notes  during  hypnosis,  and  that 
wills  could  be  influenced  in  this  way. 

Liegeois  has  induced  some  of  his  subjects  to  commit  almost 
every  crime  during  hypnosis,  such  as  shooting  one's  mother 
with  a  revolver  (unloaded),  stabbing  with  a  knife  (a  paper- 
cutter),  poisoning  a  friend's  drink  with  arsenic  (soda). 

In  all  these  experiments,  one  fact  must  be  clearly  borne  in 
mind.  The  subjects  knew  very  well  who  was  the  experi- 
menter, and  had  the  utmost  confidence  in  his  uprightness;  it 
seems  also  highly  probable  that  they  knew  very  well  that  the 
revolver  had  no  bullet,  the  arsenic  no  deadly  property,  and 
the  knife  no  cutting  edge. 

Another  point  which  should  also  be  given  due  weight  in 
the  consideration  of  this  part  of  the  subject  is  that  a  great 
many  of  the  French  experiments  have  been  conducted  under 
circumstances  wholly  foreign  to  ordinary  medical  practice. 
For  instance,  many  of  the  subjects  of  experiment  in  Luys'  la- 
boratory are  what  might  be  termed  professional  subjects; 
that  is,  they  make  their  living  by  submitting  day  after  day 
to  the  repetition  of  experiments,  and  take  a  sort  of  morbid 
pride  in  accomplishing  whatever  is  expected  of  them.  Experi- 
ments conducted  under  such  conditions  can  hardly  be  consid- 
ered to  furnish  reliable  data  for  arriving  at  general  conclusions. 
What  we  want  to  determine  is  this :  Can  an  ordinary  person 
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who  submits  to  hxpnotic  treatment  be  induced  by  suggestion  to 
commit  a  real  crime  either  during  or  after  h^'pnotism  ? 

My  own  limited  experience  on  this  point  leads  me  to  sup- 
pose that  the  possibility  of  producing  such  effects  has  been 
greatly  exaggerated.  Of  course  I  have  never  tried  the  actual 
experiment  of  suggesting  to  a  patient  that  he  should  commit 
theft  or  murder,  but  I  have  frequently  made  simple  experi- 
ments, which  are  not  without  some  bearing  on  the  question. 
For  instance,  one  of  my  patients  who  becomes  profoundly 
somnambulic,  and  to  whom  I  can  successfully  suggest  the 
most  absurd  changes  of  personality^  so  that  he  fancies  him- 
self to  be,  and  acts  the  part  of  a  girl,  a  soldier,  a  public  singer, 
or  a  doctor,  will  sing  or  play  the  piano,  but  no  amount  of  per- 
suasion will  induce  him  to  make  speech.  Now  this  is  the  one 
thing  that  he  will  not  do  in  his  ordinary  state,  and  it  is  in- 
structive to  see  how  he  clings  to  his  aversion  in  hypnosis. 

Another  of  my  patients,  a  lad  of  about  sixteen,  has  for 
years  taken  a  boyish  pride  in  the  fact  that  he  will  not  kiss 
any  one  of  the  opposite  sex,  not  even  his  mother.  I  have  fre- 
quently hypnotized  this  youth,  and  can  induce  almost  any  hal- 
lucination by  the  merest  suggestion.  He  will  play  with 
imaginary  marbles,  and  equally  visionary  companions,  but  if 
it  is  suggested  to  him  to  kiss  his  sister,  not  only  is  the  sug- 
gestion rejected,  but  he  instantly  awakes. 

These  are  trifling  experiments,  but  they  tend  at  least  to 
show  that  where  duwy  principle  is  firmlj'  rooted  in  a  man's 
nature,  he  will  not  easily  be  induced  to  break  through  it,  and 
I  believe  that  further  experiments  will  show  that,  in  general, 
hj'pnotism  will  be  powerless  to  induce  an  honest  man  to  steal, 
or  a  virtuous  man  to  commit  murder. 

"Locking"  of  Patients.— K  curious  phenomenon  of  hypno- 
tism, which  requires  very  careful  investigation,  in  connection 
with  medical  jurisprudence,  is  what  is  called  the  "  locking  of 
patients." 

What  is  meant  by  the  term  is  this:  If  a  hypnotist  sug- 
gests to  his  patient  during  hypnosis  that  no  other  person  will 
be  able  to  hypnotize  him  it  will  generally  be  found  that  the 
suggestion  has  rendered  the  patient  proof  against  the  influ- 
ence of  other  operators.  An  amusing  instance  of  this  is  re- 
lated of  M.  Bernheim  and  M.  Liebeault.  The  latter  hypno- 
tized a  patient  who  was  under  Bernheim's  care,  and  suggested 
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tliat  the  next  time  he  should  visit  Bernheim,  that  g-entleman 
would  be  unable  to  affect  him.  The  man  went  as  usual  on 
the  appointed  day,  and  the  professor  was  much  chagrined 
to  find  that  he  could  make  no  impression  on  the  patient  who 
had  previously  been  easily  hypnotized.  The  patient  could 
offer  no  explanation,  for  he  had  no  recollection  of  Liebault's 
suggestion. 

It  is  a  common  practice  among  medical  hj^pnotists,  and 
one  which  I  invariably  adopt,  to  suggest  to  my  patients,  "  No 
person  will  be  able  to  hj^pnotize  you  except  at  your  own  re- 
quest." But  the  question  arises,  Is  it  possible  for  a  criminal 
hypnotist  to  absolutely'  prevent  a  person -being  hypnotized  by 
any  person  but  himself  ?  The  importance  of  this  question  is 
due  to  the  fact  that  most  jaersons  who  forget  on  wakening 
what  has  occurred  during  hj-pnosis,  recall  every  detail  if  again 
hypnotized.  So,  suppose  for  the  sake  of  argument,  that  a 
person  is  impelled  to  commit  a  crime,  he  may  not  on  waken- 
ing be  able  to  tell  who  suggested  it,  or  indeed  that  it  was  in 
any  way  due  to  suggestion;  but  if  the  same  person  should  be 
again  hypnotized,  he  would  be  able  to  give  the  necessary  in- 
formation, and  so  lead  to  the  punishment  of  the  real  offender. 

The  consideration  of  this  point  leads  to  another  legal  diffi- 
culty. Is  it  permissible  to  elicit  evidence  during  hypnosis  ? 
In  other  words,  would  it  be  justifiable  to  hypnotize  a  person, 
if  possible,  in  order  to  revive  the  memory  of  a  past  hypnosis, 
and  so  establish  what  has  aptlj^  been  termed  "memory 
bridge  ?  " 

By  some  it  has  been  held  that  evidence  so  obtained  would 
not  be  admissible  in  a  court. 

Every  one  is  agreed,  I  think,  in  England  at  least,  that  it  is 
not  right  to  administer  ether  to  a  prisoner  or  witness,  for  the 
purpose  of  forcing-  a  confession,  but  the  case  seems  altog'ether 
different  if  a  person  willingly  submits  to  being  h3'pnotized,  or 
requests  that  he  should  be  hypnotized,  for  the  express  purpose 
of  aiding  his  memory,  as  to  some  incident  in  a  previous  hyp- 
nosis. I  should  think  evidence  obtained  in  this  way  was  quite 
admissible,  but  even  if  this  is  granted,  such  testimony  should 
be  strongly  supported  by  corroborative  evidence,  for  it  would 
be  possible  for  a  clever  criminal  to  develop  a  convenient  mem- 
ory for  the  purpose  of  fastening  his  own  offence  on  another 
person.     It  would  have  to  be  proved  at  least  that  the  witness 
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was  in  the  company  of  the  supposed  hypnotist  at  the  time 
stated;  and  further,  that  there  existed  some  strong-  motive 
why  the  latter  should  have  sug-gested  the  crime,  etc.  How- 
ever, this  seems  purely  a  question  for  the  law^^ers  to  decide, 
.and  I  will  not  pursue  it  further. 

False  Evidence. — It  has  been  shown  that  in  certain  cases 
it  is  possible  to  develop  false  memories  in  hypnosis,  which  may 
last  post-hypnotically.  Thus  it  may  be  impressed  on  a  sub- 
ject that  he  was  a  witness  of  a  shocking  murder,  and  this  im- 
pression may  take  such  hold  of  the  person  that  he  will  swear 
to  all  the  details  of  the  crime. 

This  point  may,  under  certain  circumstances,  have  to  be 
remembered. 

Lying  During  Hypnosis. — It  is  entirelj'^  erroneous  to  sup- 
pose, as  many  do,  that  during  hypnosis  people  will  invariably 
tell  the  truth,  even  if  their  statements  should  prejudice  them- 
selves. I  have  heard  a  subject,  on  whom  I  was  experiment- 
ing, tell  a  deliberate  falsehood,  and  back  it  up  with  a  tissue  of 
perfectl}^  logical  though  untruthful  statements,  and  yet  on 
being  awakened,  he  had  no  idea  of  what  he  had  been  asked  or 
answered,  or  indeed  that  he  had  been  spoken  to  or  spoken  at  all. 

Hypnotism  Invoked  as  an  Aid  to  Crime  by  the  Criminal 
Himself. — It  has  been  suggested  that  a  person  who  wished 
to  commit  a  crime  might  get  a  confederate  to  hypnotize  him, 
and  suggest  the  carrying  out  of  the  object. 

The  idea  seems  somewhat  far-fetched,  yet  it  is  not  devoid 
of  interest.  We  know  that  a  murderer's  courage  often  fails 
him,  and  he  has  to  get  a  suppl3^  of  the  "  Dutch  "  material. 

When  the  historical  Phoenix  Park  murder  was  planned 
and  the  perpetrators  selected  by  lot,  the  men  admitted  that 
they  could  not  bring  themselves  to  stab  a  man  they  knew  to 
be  perfecth^  inotfensive,  so  they  resorted  to  drink  for  the  pur- 
pose of  getting  "enough  of  the  Devil  in  them"  to  cdvry  out 
their  fiendish  orders. 

It  may  be  possible  then  that  men  criminally  disposed  might 
resort  to  hypnotism,  so  as  the  more  coolly  to  carry  out  their 
intentions,  in  the  hope  that,  unlike  alcohol,  it  would  leave 
their  brains  clear,  and  their  muscles  quick. 

Such  are  a  few  of  the  problems  which  have  to  be  faced  and 
the  sooner  our  ignorance  about  them  is  cleared  awa}^  the 
better. 
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Some  people  seem  to  think  it  is  wrong-  to  consider  such 
questions  at  all,  and  that  their  investigation  is  dangerous, 
but  surely  scientists  should  not  fear  the  truth.  It  seems  a 
greater  dang-er,  if  such  criminal  possibilities  reside  in  hypno- 
tism, for  us  not  to  be  aware  of  them.  If  the  investigation 
proves  they  do  not  exist,  it  will  at  least  ease  our  minds ;  but 
if  it  should  show  that  it  is  possible  to  so  abuse  hypnotism  as 
to  render  it  a  power  for  evil,  we  may  rest  assured  it  will  also 
bring  to  light  the  means  whereby  the  danger  can  be  averted. 


CHAPTER  X. 

DR.   LUYS'   "TRANSFER"   EXPERIMENTS. 

Though  the  subject  of  "  transfer "  experiments  has  only 
a  very  remote  connection  with  the  Nancy  method  of  treat- 
ment, one  can  hardl}'  afford  to  pass  by  the  recent  reports 
from  the  cliarity  hospital  in  Paris  without  notice. 

A  short  time  since,  English  readers  were  startled  by  the 
articles  from  the  pen  of  Dr.  Luys,  entitled  "  The  Recent  Dis- 
coveries in  Hypnotism  " ;  ^^  the  essence  of  these  "  discoveries  " 
being-  the  statement  that  various  diseases  can  be  transferred 
from  a  sick  person  awake  to  a  healthy  hypnotized  subject 
by  means  of  a  magnet,  and  that  when  the  hypnosis  is  ended 
the  subject  is  at  once  freed  from  all  traces  of  the  "trans- 
ferred "  ailment. 

The  idea  of  transference,  which  is  supposed  to  be  a  recent 
discover3^,  is  b^^  no  means  new;  for  we  find  Professor  Gregory 
declaring,  forty  years  ago,^^  that  painful  and  chronic  affections 
were  transferred  from  the  subject  to  the  mesmerist  who  oper- 
ated upon  them.  He  also  quotes  a  Mr.  Atkinson,  who  de- 
clared that  when  he  mesmerized  patients  he  often  found  that 
their  pains  were  temporarily  transferred  to  himself. 

Neither  is  there  anj^thing  novel  in  the  theory  that  magnets 
have  some  powerful  influence  on  the  body.  Baron  von  Rei- 
chenbach  published  in  1845  an  account  of  his  researches  on 
the  action  of  magnets  upon  human  beings  {Wer  ist  sensitive 
wer  7iicM).  He  found  that  in  some  persons,  called  '^  sensi- 
tives," the  presence  of  a  magnet  produced  unconsciousness  or 
hypnosis  ;  in  others  catalepsy  or  even  convulsions,  according 
to  their  varying  susceptibility :  but  though  such  extreme  re- 
sults were  rare,  it  was  held  that  one  person  in  every  three 
was  "  sensitive  "  in  some  degree.  The  influence  of  the  magnet 
was  termed  by  Reichenbach  "odj^le"  or  "od  force,"  and  was 
declared  to  be  polar;  that  is,  each  end  of  the  magnet  produced 
different  impressions;  the  negative  or  north  pole  causing  a 
XII— 24 
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delightful  coolness,  and  giving  out  a  blue  "  od  liglit,"  while 
the  positive  or  south  pole  produced  a  disagreeable  warmth, 
and  emitted  a  red  "  od  light." 

Magnets,  crj^stals,  etc.,  have  long  been  considered  capable 
of  removing  pains,  such  as  headache,  neuralgia,  and  rheumatic 
suffering, 

Charcot  made  a  series  of  experiments  with  magnets  in 
h^^sterical  cases  and  professed  to  be  able  to  transfer  contrac- 
tures from  one  side  of  the  bod^^  to  tlie  other. 

Binet  and  Fere  confirm  Charcot's  experiments,  and  also 
point  out  that  in  cases  of  symmetrical  contractures  the  mag- 
net produced  jerkings,  convulsions,  and  disappearance  of  the 
contractures.^^  These  observers  also  tell  us  that  cataleptic 
attitudes  can  be  transferred  from  one  side  of  the  body  to  the 
other. 

But  to  return  to  Luys.  He  says,  "this  new  method  of 
therapeutics  consists  in  the  transference  of  the  nervous  state 
of  a  diseased  subject  to  a  subject  hypnotized  by  means  of  a 
magnetic  rod."  The  process  is  thus  described  (A  being  the 
patient,  who  is  wide  awake;  B,  the  subject,  in  a  state  of  leth- 
argy) : 

"  A  lays  his  hands  on  those  of  the  sleeping  subject,  and  an 
assistant,  holding  a  big  magnetized  rod  with  three  branches, 
moves  it  for  a  minute  or  two  in  front  of  the  arms  of  the  two 
persons  placed  before  him.  He  follows  the  lines  of  the  limbs, 
forming  thus  a  circuit  of  continuous  magnetization,  and  at  the 
same  time  he  takes  good  care  only  to  work  with  the  north 
pole  (this  is  of  vital  importance)  when  he  stops  at  the  painful 
places  pointed  out  by  the  patient." 

In  a  short  time  the  affection  of  the  patient  is  supposed  to 
be  transferred  to  the  subject,  who  also  assumes  the  personality 
of  the  patient  whose  ailment  has  been  received.  The  subject 
is  then  aroused,  and  instantly  the  assumed  disease  and  per- 
sonality disappear.  As  to  the  result,  let  Dr.  Luys  again  tell 
his  own  tale:  "The  sole  result  is  the  rehef  of  the  patient, 
whose  condition  is  sometimes  modified  at  once,  or  as  a  general 
rule  after  the  expiration  of  two  or  three  hours." 

As  previously  stated,  this  is  not  an  argumentative  book, 
and  so  I  do  not  propose  to  combat  Dr.  Luys'  assertion  here; 
but  I  think  for  the  guidance  of  others,  and  to  prevent  disap- 
pointment, it  may  be  well  to  state  some  impressions  gathered 
during  a  visit  to  Dr.  Luys'  laboratory. 
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Before  doing-  so,  it  is  my  pleasing  duty  to  place  on  record 
my  sincere  thanks  to  Dr.  Luys  and  his  able  chef  de  la  cli- 
nique,  M.  Gerard  Encausse,  for  their  most  cordial  reception  and 
for  the  painstaking-,  courteous,  and  frank  way  in  which  they 
facilitated  my  observations.  I  also  wish  to  state  distinctly 
that  the  strongest  impression  which  was  left  on  my  mind  after 
repeated  visits  to  La  Charite  was  that  Dr.  Luys  was  abso- 
lutely honest  (even  if  mistaken)  in  his  statements,  and 
thoroughly  believed  in  the  g-enuineness  and  precision  of  his 
experiments.  Having-  said  so  much,  let  us  proceed  to  the  lab- 
oratory, and  recall  a  few  of  the  points  which  were  observed 
there. 

The  subjects  all  seemed  to  belong-  to  the  hysterical  class. 

The  same  set  of  subjects  attend  the  laboratory  daily. 

They  are  paid  by  the  patients  whose  ailments  they  are 
supposed  to  take,  the  g'ratuities  being  the  sole  object  of  their 
attendance  (though  they  may  have  been  patients  of  the  hos- 
pital originallj^). 

There  are  g-enerall3^  three  or  four  of  them  present  as  spec- 
tators of  every  transfer  experiment  (also  at  the  experiments 
with  sealed  tubes — see  after),  and  so  they  can  easily  see  what 
is  expected  of  them  when  their  turn  comes. 

The  subjects  regularly  read  the  clinical  reports  of  the 
hospital. 

The  ailment  is  seen  to  be  adopted  by  the  subject  when  it 
is  an  apparent  one  such  as  paralysis;  it  is  assumed  to  be 
transferred  if  it  is  not  a  visible  complaint,  such  as  cardialgia. 

The  patient  in  many  cases  does  not  appear  to  the  observer 
to  be  any  better  when  the  transfer  is  said  to  have  been 
effected.  Thus,  I  noticed  a  patient  suffering-  from  paralysis 
agitans,  whose  affection  I  saw  on  three  occasions  "trans- 
ferred" to  a  subject;  at  each  sitting  the  subject  certainly 
adopted  a  most  violent  palsy,  but  the  real  sufferer  did  not 
seem  to  benefit  in  the  slightest  degree. 

On  the  other  hand,  it  is  only  fair  to  state  that  a  very  in- 
telligent patient  informed  me  that  he  had  been  greatly  relieved 
of  palpitation,  dyspnoea,  and  swollen  ankles  by  means  of 
transfer. 

The  north  pole  was  held  to  be  essential,  but  in  at  least  one. 
case  I  noticed  that  the  south  pole  was  employed  with  seem- 
ingly similar  effect. 


358  The  Practice  of  Hypnotic  Suggestion. 

The  method  of  diag'iiosis  which  is  often  adopted  in  the 
case  of  patients  whose  ailment  is  not  self-evident  seemed  alto- 
gether unique.  All  physical  examination  is  omitted,  the  pa- 
tient not  even  being"  questioned  as  to  his  or  her  symptoms; 
auscultation  and  percussion  are  discarded,  family  and  per- 
sonal history-  ignored,  the  pulse  is  not  felt,  nor  even  the  tongue 
inspected.  When  the  magnet  has  been  passed  to  and  fro  for 
a  sufficient  length  of  time  to  allow  of  the  transfer  taking- 
place,  the  slumbering  subject  is  rendered  somnambulic  by 
quickly  opening  the  eyes,  and  then  questioned  as  to  the  diag- 
nosis of  her  assumed  ailment.  She  pronounces  it  to  be  eczema, 
headache,  neuralgia,  or  rheumatism  as  the  case  may  be,  and 
her  verdict  is  accepted  without  verification  in  any  w^ay.  In 
some  instances  no  diagnosis,  even  of  this  questionable  kind, 
seemed  to  be  made.  During  one  of  my  visits  a  strong-look- 
ing woman  came  to  the  laboratory  and  said  she  wished  for 
transfer.  She  was  immediately^  placed  opijosite  one  of  the 
subjects,  and  M.  Encausse  began  to  apply  the  magnet.  See- 
ing that  no  examination  was  made,  I  thought  she  must  be  an 
old  patient,  and  asked  the  clief  de  la  clinique  what  w^as  her 
complaint.  He  astonished  me  hj  saving:  "I  do  not  know;  it 
is  her  first  visit;  but  when  the  transfer  has  been  accomplished 
the  subject  will  tell  us."  When  the  process  was  over,  the 
subject  described  an  irritation  of  the  skin  of  the  left  side  of 
the  body,  and  the  patient  said  this  was  correct. 

This  looks  like  what  is  called  ''  clairvo3'ance,"  but  clairvo}^- 
ants  claim  to  be  able  to  see  what  is  wrong  with  a  person 
without  either  magnet  or  transfer. 

Now,  the  weak  points  in  all  these  experiments  appear  to  be 
the  following: 

The  subjects  are  all  practically  professional  transferees, 
who  know  that  their  services  w^ould  veiy  soon  be  dispensed 
with  if  they  failed  to  appear  to  take  over  the  affections  of 
their  patrons. 

These  transferees  are  in  a  constant  state  of  training,  for 
when  not  actually  employed  they  are  the  interested  and  ob- 
serving spectators  of  the  performances  in  wiiich  their  col- 
leagues are  playing  principal  parts.  They  listen  attentively 
to  all  the  comments  of  the  doctors,  patients,  and  visitors, 
and  thus  learn  precisely  what  is  looked  for  in  any  given  case. 
They  converse  freel}^  with  the  patients  who  are  in  waiting  for 
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treatment,  and  they  study  carefully,  in  the  "  Review  of  Hyp- 
nolog-y/'  the  reports  of  their  own  accomplishments. 

I  should  have  liked  very  much,  but  for  the  discourtesy  of 
the  thing",  to  have  substituted  without  the  knowledg-e  of  any 
of  the  actors,  a  plain  bar  of  lead  or  iron  for  the  magnetized 
rods,  and  further  to  have  tried  if  the  subject  (whose  eyes  are 
always  closed)  would  have  assumed  the  patient's  troubles  if 
led  to  suppose  by  affirmation  that  the  magnet  was  being  used 
when  nothing  was  really  employed. 

The  method  of  diagnosis  strikes  one  as  very  unscientific. 

The  part  which  may  be  employed  by  suggestion  in  the 
waking  state  iu  the  case  of  a  patient  and  in  the  hypnotic  con- 
dition of  the  subject,  seems  to  be  entirely  overlooked. 

The  experiments  of  Professor  Bernheim  throw  a  very 
strong  light  on  those  of  Dr.  Luys. 

Bernheim  hypnotized  a  patient  in  the  presence  of  M. 
Beaunis,  and  induced  a  cataleptic  condition  of  the  left  arm; 
he  then  applied  a  magnet  to  the  right  hand  for  eight  minutes, 
but  no  transference  or  other  phenomena  were  observed.  Now 
turning  aside  to  M.  Beaunis,  Bernheim  remarked:  "I  am  go- 
ing to  tr^^  an  experiment.  When  I  apply  this  magnet  to  the 
right  hand,  you  will  see  in  a  moment  the  right  arm  will  as- 
sume the  exact  position  of  the  left,  wiiich  will  then  relax  and 
fall."  The  same  magnet  was  then  placed  exactly  as  it  had 
been  before,  and  in  a  minute  the  suggested  transfer  was  com- 
plete, without  the  slightest  betrayal  of  consciousness  on  the 
patient's  face.  Next,  Bernheim  produced  contracture  of  the 
muscles  of  the  left  side  of  the  neck,  and  without  speaking  ap- 
plied the  magnet  to  the  right  side.  In  a  moment  an  exact 
transfer  occurred.  On  every  subsequent  trial  similar  trans- 
fers took  place  in  any  position,  without  any  further  sugges- 
tion. Here,  then,  we  see  the  effect  of  one  simple  sentence 
addressed  to  a  third  person  in  the  hearing  of  the  subject. 
Does  it  not  strike  one  at  once  that  the  subjects  of  Dr.  Luys' 
laboratory — who,  as  it  were,  breathe  an  atmosphere  of  sugges- 
tion, who  hear  dailj'  conversations  about  and  explanations  of 
the  phenomena  of  transfer,  who  read  the  literature  of  the 
subject  and  are  permitted  to  witness  the  experiments — may, 
like  Bernheim's  subjects,  be  more  affected  by  the  suggestions 
(unconsciously'  given  by  the  operator)  than  by  the  magnet  ? 

But  Bernheim  pushed  his  experiments  further.     He  said  to 
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one  of  his  colleagues,  in  the  hearing-  of  a  h^-pnotized  subject  in 
whom  he  had  been  inducing-  the  usual  "  mag-netic  transfers/' 
"Now  I  will  chang-e  the  direction  of  the  magnet,  and  you  will 
notice  that  the  transfer  will  take  place  from  the  arm  to  the 
leg."  At  the  end  of  the  minute  the  cataleptic  arm  fell,  and 
the  leg  was  raised  and  became  rigid.  The  magnet  was  then 
replaced  by  a  penknife,  a  bottle,  or  a  roll  of  paper,  and  in 
every  instance  the  transfer  occurred  just  as  when  the  real 
magnet  was  employed.  The  next  day  Bernheim  repeated  all 
these  experiments  in  the  case  of  another  patient,  who  had  been 
present  the  day  before;  and  without  saying  anything  to  her 
or  in  her  hearing,  they  all  succeeded  just  as  well  as  in  the 
other  case.  Here,  though  no  direct  verbal  ideas  were  given 
to  the  patient,  the  suggestion  of  the  transfer  had  been  im- 
pressed on  the  mind  by  what  had  been  seen  to  occur  in  the 
case  of  another  subject. 

Dr.  Luys  showed  me  a  special  magnet  which  he  had  de- 
vised for  encircling  the  cranium,  and  with  which  he  was  exper- 
imenting. At  a  recent  meeting  of  the  Paris  Biological  Soci- 
ety, he  reported  the  results  of  his  researches.^''  The  magnet 
is  placed  on  the  head  of  a  neurotic  patient  for  five  minutes, 
and  then  removed  and  put  on  the  head  of  a  hypnotized  sub- 
ject, to  whom  the  patient's  neurosis  is  at  once  transferred. 
The  following-  case  was  cited.  A  patient  who  was  suffering 
from  right  hemiplegia  and  difficulty  of  speech  was  placed  in 
a  horizontal  position,  and  the  magnet  fixed  so  as  to  encircle 
his  head.  At  the  end  of  five  minutes,  without  a  word  having 
been  spoken,  the  magnet  was  removed  and  placed  on  the 
head  of  a  subject  in  the  next  room,  who  had  been  previously 
hypnotized.  Almost  immediatelj'  the  subject  became  para» 
lyzed  on  the  right  side,  and  embarrassed  in  speech.  On  being 
aroused,  the  subject's  motion  and  speech  were  restored,  but 
the  patient's  condition  remained  unaltered.  It  was  further 
noticed  that  if  the  same  magnet  was  placed  on  the  head  of  a 
third  patient,  it  still  provoked  the  same  symptoms,  though  in 
a  less  degree. 

'  Now,  though  nothing  was  spoken  in  the  hearing  of  the  sub- 
ject during  this  experiment,  and  though  she  was  at  the  time  in 
an  adjoining  room,  it  is  by  no  means  clear  that  she  was  not 
cognizant  of  similar  experiments  which  had  been  carried  on 
for  weeks;  and  judging  from  what  I  saw  of  the  liberty  given 
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to  the  regular  subjects,  I  should  think  it  most  probable  that 
this  particular  one  had  been  permitted  to  see  other  experi- 
ments with  this  cranial  magnet  and  to  hear  the  conferences 
concerning-  them. 

Bernheim's  work  shows  that,  in  order  that  such  "  experi- 
ments" may  have  any  sufficient  value,  much  greater  precau- 
tions than  are  now  exercised  at  La  Charite,  to  eliminate  the 
possible  element  of  indirect  suggestion,  would  have  to  be 
adopted. 

Babinski,  one  of  Charcot's  pupils,  placed  sick  people  who 
were  awake,  and  hypnotized  subjects,  back  to  back,  with  a 
magnet  between  them.  He  found  that  the  transfer  took  place 
in  a  manner  similar  to  that  noted  by  Luys. 

M.  Auguste  Voisin,  of  the  Salpetriere;  Forel,  of  Ziirich,  as 
well  as  Bernheim  and  others,  have  not  been  able  to  obtain  the 
same  results  as  Luys  when  suggestion  was  strictly  excluded ; 
and  a  commission  of  the  French  Academy  of  Medicine,  having 
repeated  Luys'  experiments  in  his  own  presence,  reported  ad- 
versely on  them. 

Dr.  Tuckey  and  I  obtained  exact  duplicates  of  Luys'  mag- 
netic bars  from  the  Paris  maker  who  supplied  the  originals, 
but  so  far  neither  of  us  has  been  able  to  elicit  any  but  nega- 
tive results  from  their  application. 

Luys'  Emotional  Experiments. — Some  very  striking  emo- 
tional effects  are  held  to  be  produced  by  the  magnet,  and  are 
cleverly  described  in  one  of  the  articles  already  referred  to 
("Fortnightly  Review,"  August,  1890). 

It  is  held  that  as  the  north  pole  of  a  magnet  attracts  the 
needle,  while  the  south  repels  it,  so  in  human  beings  corre- 
sponding emotions  are  excited.  Thus,  to  quote  Dr.  Luys:  "If 
you  present  the  north  pole  of  a  magnetic  rod  to  a  subject  in 
a  state  of  lethargy,  you  arouse  in  him  movements  of  joy  and 
expansion  of  feeling;  and  if  you  connect  him  with  the  south 
pole,  movements  of  repulsion  appear." 

By  Dr.  Luys'  kind  permission  I  am  enabled  to  reproduce  on 
the  next  pages  two  of  his  photographs  showing  these  effects — 

Fig.  2,  photograph  showing  the  effect  of  the  north  pole. 

Fig.  3,  photograph  showing  the  effect  of  the  south  pole. 

Dr.  Luys  very  kindly  repeated  these  experiments  for  me, 
and  the  exact  appearances  depicted  above  w'ere  reproduced. 
But  I  must  say  that  the  subject  in  whom  they  were  demon- 
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strated  was  one  of  those  in  the  photograph,  and  so  was  per- 
fectly famihar  with  the  experiment;  further,  that  any  of 
the  subjects  can  stud3^  these,  and  many  other  photographs 
illustrating  all  the  magnetic  experiments,  on  the  walls  of  the 
laboratory ;  and  further,  that  on  every  magnet  used  for  these 
emotional  experiments  the  north  pole  is  clearly  indicated  (no 
doubt  for  the  guidance  of  the  operator)  b^^  a  post- 
age stamp  marked  in  blue  ink  with  a  large  N,  so : 

The  subjects  are  also  said  to  see  a  beautiful 
yellow  light  issuing  from  the  north  pole,  and  a 
blue  light  from  the  south  pole.  On  this  point  it 
is  instructive  to  notice  that  Reichenbach's  "sensi- 
tives" observed  that  the  "odylic  light"  was  of  a  beautiful 
blue  color  at  the  north  pole  and  a  disagreeable  yellow  at 
the  south;  so,  though  Luj's  appeals  to  those  earlier  re- 
searches for  confirmation  of  his  own,  there  is  at  least  this 
discrepancy  between  them.  (In  conection  with  all  the  experi- 
ments above  referred  to,  whether  of  Charcot,  Binet  and  Fere, 
or  Luys,  it  may  be  said  that  the  most  reliable  test  of  any 
magnetic  influence  seems  to  be  that  employed  by  the  "  Reichen- 
bach  "  committee  of  the  Physical  Research  Society,  who  un- 
dertook to  test  the  supposed  luminosity  of  magnets  in  the  case 
of  sensitives.  The  method  adopted  was  very  ingenious.  A 
larg-e  electromagnet  was  emplo^'ed  and  placed  in  an  abso- 
lutely dark  room,  where  the  subjects  were  seated  with  several 
members  of  the  committee.  In  another  room  were  the  Smee 
cells  which  excited  the  magnet,  and  the  commutator  which 
made  or  broke  the  current  was  here  under  the  control  of 
other  members  of  the  committee.  No  times  for  making  con- 
tact were  arranged  beforehand,  so  that  it  was  impossible  for 
the  subjects  to  know  when  the  apparatus  was  really  a  mag- 
net and  when  not. 

This  arrangement  seems  the  most  satisfactory  way  of 
making  magnetic  experiments. 

The  report  of  the  committee  is  most  interesting,  and  will 
be  found  in  the  society's  proceedings.) 

Luys  also  produces  these  emotional  effects  with  colored 
glass  balls,  the  subjects  becoming  wild  with  delight  at  the 
sight  of  a  yellow  ball,  but  almost  violently  annoyed  if  a  blue 
one  was  substituted.  While  I  am  not  in  a  position  to  deny 
that  some  persons  may  see  flames  at  the  poles  of  a  magnet,  I 
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will  say  that  in  many  subjects  it  is  very  easy  to  produce  hal- 
lucinatory^ flames  of  any  hue  by  suggestion,  and  some  of  my 
patients  have  declared  spontaneously  that  they  saw  a  faint 
blue  light  issuing  from  my  hand,  when  no  notion  of  such  a 
thing  was  present  in  my  mind. 

Effect  of  Drugs  in  Sealed  Tubes. — Another  set  of  experi- 
ments described  by  Dr.  Luys  in  this  paper  may  be  conveniently 
referred  to  here.  He  says :  "  In  order  to  produce  these  effects, 
we  may  practise  with  any  substances  in  small  quantities  in 
solution,  used  in  tubes  of  glass  closed  and  corked.  These 
tubes  may  be  laid  on  the  skin  on  the  front  part  of  the  neck, 
either  on  the  right  or  left  side,  in  front  of  the  ear,  eye,  nose, 
or  lips,  and  the  appropriate  reactions  are  immediately  brought 
about.  To  start  with,  the  patient  should  be  thrown  into  the 
lethargic  state,  care  being  taken  not  to  utter  a  word." 

I  asked  Dr.  Luys  to  make  one  of  these  experiments  in  my 
presence,  and  with  his  unfailing  courtesy  he  at  once  con- 
sented. The  subject  selected  was  one  of  the  regular  habitues 
of  the  laboratory.  As  soon  as  the  lethargy  was  induced,  a 
tube  containing  brandy  was  slipped  in  at  the  neck  of  the 
girl's  dress,  and  Dr.  Luys,  who  stood  at  one  side  of  the  sub- 
ject, while  I  was  at  the  other,  remarked  to  me  in  a  loud 
whisper,  "  Eau  de  vie."  In  a  few  seconds  the  subject  re- 
marked that  she  felt  drunk,  began  singing  excitedly,  and 
finally  left  her  seat,  staggered,  and  fell  on  the  floor.  Here  any 
conclusions  which  might  be  drawn  from  the  test  were  abso- 
lutely nullified  by  the  operator's  breach  of  his  own  rule,  "not 
to  utter  a  word." 

Krafft-Ebing  has  conducted  similar  experiments  with 
pilocarpine,  atropine,  apomorphine,  and  alcohol,  but  is  unable 
to  confirm  Luys. 

Experiments  with  medicines  in  closed  tubes  were,  I  believe, 
first  made  by  Grocco,  an  Italian  physician. 

In  thus  criticising  Luys'  experiments  with  magnets,  colors, 
and  medicines  in  tubes,  I  do  not  for  a  moment  wish  to  dog- 
matize, for  though  I  have  not  been  able  to  obtain  the  results 
claimed,  this  is  no  reason  that  other  observers  should  not.  I 
have  not  had  the  necessary  time  to  conduct  a  sufficiently 
large  number  of  experiments;  but,  before  I  am  prepared  to 
accept  such  striking  results  as  genuinely  due  to  the  causes  to 
which  they  are  attributed,  they  must  pass  through  a  much 
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more  fieiy  ordeal  than  the  process  of  experiment  which  ob- 
tains at  La  Charite. 

Concerning-  the  curative  results  claimed  for  some  of  the 
transfer  operations,  it  seems  to  me  possible  that  they,  too, 
might  be  explained  as  due  to  suggestion;  for  though  the 
patients  are  not  hypnotized  (only  the  transferees),  we  must 
not  neglect  the  evidence  of  those  who  have  observed  the  effects 
of  suggestion  in  the  wakeful  condition.  Gregor^'^  recorded 
forty  years  ago  that  cataleps.y,  paralysis,  aneesthesia,  anal- 
gesia, and  hallucinations  could  be  produced  in  certain  suscep- 
tible patients  in  their  normal  state.  Braid,  too,  noted  some 
of  these  phenomena,  and  Bernheim  has  since  confirmed  these 
observations. 

Now  the  question  arises.  Are  people  in  Avhom  such  phe- 
nomena can  be  produced,  though  seemingly  in  their  natural 
condition,  reall^^  hypnotized  or  not  ?  They  are  certainly  not 
hypnotized  in  the  ordinary  sense;  but  if  we  remember  the 
definition  which  we  adopted  at  the  outset  of  "  hj'pnosis,"  as 
a  state  of  "  heightened  receptivity  of  suggestion,"  it  seems  to 
cover  this  condition  of  exalted  receptivity  which  is  sometimes 
found  in  a  wakeful  state. 

Take  now  one  of  these  transfer  patients.  He  has  heard 
or  read  of  Luys'  wonderful  cures  b^'  means  of  transfer,  and 
he  comes  to  the  laboratory  full  of  faith.  He  sees  the  trans- 
feree thrown  into  a  lethargy;  he  observes  the  solemn  move- 
ment of  the  magnet  by  the  doctor,  and  presentl^^  sees  that  the 
outward  and  visible  signs  of  his  malady  declare  themselves 
in  the  subject.  8urel3^  all  these  things  are  calculated  to  pro- 
voke a  heightened  rece^Dtivit^^  of  the  all-pervading  suggestion, 
a  state  identical  with  the  first  degree  of  hypnosis. 

Hypnosis  in  Animals. — The  subject  of  hypnosis  produced 
by  or  in  animals  is  very  interesting;  but  as  it  has  no  very 
direct  bearing  on  therapeutics,  I  will  content  mj'self  with  the 
most  cursor}^  reference  to  it. 

About  the  middle  of  the  seventeenth  century.  Father 
Kircher  related  how  a  cock  placed  before  a  chalk  line,  with 
his  legs  tied  together,  becomes  motionless  very  soon,  so  that 
'he  remains  cataleptic  even  when  his  legs  are  released. 

Czermak,  of  Leipsic,  repeated  this  experiment  1872,  and 
found  that,  even  dispensing  with  the  chalk  line  and  the  tying 
of  the  legs,  he  could  induce  a  cataleptic  condition  not  only  in 
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cocks,  but  in  pig-eons,  rabbits,  and  crabs,  by  simpl}^  holding 
them  in  one  position  for  a  certain  length  of  time. 

Gregory  tells  how  Lewis,  a  mesmerist,  succeeded  in  mes- 
merizing a  cat,  and  the  duke  of  Marlborough  was  said  to 
have  been  equally''  successful  with  a  fierce  dog.  It  has  often 
been  suggested  that  the  celebrated  Irish  horse  tamers  may 
have  relied  on  hypnotism. 

Miss  Harriet  Martineau  published  her  experiences  with  a 
sick  cow,  which  she  asserted  she  not  only  mesmerized  but 
cured  of  some  illness. 

Moll  and  others  have  hypnotized  frogs. 

Certain  animals  seem  able  to  produce  hypnosis  in  others 
by  means  of  fascination.  When  in  Antwerp  I  witnessed  a 
most  revolting  instance  of  this  power.  In  the  Zoological 
Gardens  there,  are  a  number  of  compartments  occupied  by 
various  kinds  of  serpents,  and  into  these  a  number  of  rabbits 
and  pigeons  are  turned.  The  rabbits  run,  and  the  pigeons 
fl.y,  most  vigorously  at  first  j  but  by  degrees  their  movements 
become  less  active  and  more  spasmodic,  until  one  by  one  they 
become  absolutely  cataleptic,  fascinated  by  the  stead3'  stare 
of  the  snakes.  Some  of  the  birds  were  actually  riveted  on  the 
twining  bodies  of  their  charmers.  As  soon  as  the  cruel  hyp- 
notists feel  inclined,  they  swallow  their  innocent  and  unresist- 
ing victims.  It  is  a  most  sickening  sight,  and  it  is  astonish- 
ing that  it  should  be  considered  a  suitable  show  to  expose  to 
the  morbid  gaze  of  the  public. 

Some  snake  charmers  seem  able,  by  a  process  of  stroking, 
to  produce  a  cataleptic  condition  in  the  snakes,  so  that  they 
become  as  stiff  as  rods. 

Of  course,  in  speaking  of  hypnosis  in  animals,  we  are  to 
some  extent  inconsistent,  for  it  can  hardly  be  held  that  rab- 
bits, etc.,  are  capable  of  receiving  suggestions  in  the  same 
sense  that  we  are.  It  would  be  probably  more  correct  to 
speak  of  catalepsy  in  animals. 


CHAPTEE  XI. 

THEORIES   OF  HYPNOSIS. 

I  HAVE  no  intention  of  going  into  the  theory  of  hypnosis 
or  hypnotic  suggestion  here;  but  it  may  not  be  out  of  place 
to  refer  to  some  of  the  opmions  which  have  already  been  ex- 
pressed by  others. 

Mesmer  accounted  for  all  the  phenomena  with  which  we 
are  familiar,  by  saying  that  they  depended  upon  some  subtle 
magnetic  influence  transmitted  from  the  operator  to  the  sub- 
ject. 

Reichenbach  declared  that  what  he  called  "  odj'le "  was 
universally  diffused  throughout  the  material  universe,  as  well 
in  the  human  body  as  in  magnets,  crystals,  plants,  the  sun, 
moon,  and  stars. 

Braid  exploded  the  pretentions  of  Mesmer,  and  showed 
that  hypnosis  did  not  depend  upon  an^^  mysterious  influence, 
and  propounded  the  theory-  that  hypnosis  depended  on  an  ex- 
hausted condition  of  the  e3^es,  produced  by  fixed  gazing,  this 
tired  feehng  extending  to  the  brain,  giving  rise  to  sleep. 

Gregory  adopted  the  older  theorj^  of  a  magnetic  force,  and 
fully  accepted  Reichenbach's  explanation  of  odyle. 

Dr.  Liebeault's  explanation  is  as  follows : 

The  concentration  of  the  mind  on  the  idea  of  sleep,  aided 
b}"  fixing  the  gaze  on  a  given  object  and  the  monotonous  sug- 
gestions of  the  operator,  produces  a  certain  tranquillity,  a  ces- 
sation of  thought,  and  a  more  or  less  pronounced  alteration 
in  consciousness.  The  patient's  mind  having  been  concen- 
trated before  hypnosis,  he  remains,  as  it  were,  in  relation  with 
the  person  who  has  been  to  some  extent  instrumental  in  pro- 
ducing this  condition,  and  so  hears  his  suggestions  even  when 
-the  brain  sluggishh^  responds  to  or  altogether  refuses  to  no- 
tice other  stimuli.  All  the  sensations  being  as  it  were  dead- 
ened or  dulled,  there  is  during  hj^pnosis  a  great  accumulation 
of  nervous  energy  in  the  brain,  which  is  directed  into  any 
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particular  channel,  by  the  judicious  guidance  of  the  operator, 
by  means  of  suitable  verbal  suggestions,  and  thus  a  more  or 
less  indelible  impression  is  made.  When  the  hypnosis  is  ended, 
the  nervous  force  is  once  more  equally  distributed  over  the 
body,  to  supply  the  sensory,  motor,  and  special  sense  nerves, 
and  so  the  remembrance  of  the  impressions  of  hypnosis  is 
either  enfeebled  or  entirely  obliterated,  according  to  the  depth 
of  the  sleep. 

Heidenhain,  the  professor  of  physiology  of  the  University 
of  Breslau,  first  thought  that  hypnosis  was  due  to  "  contrac- 
tion of  the  arteries  supplying  the  brain,  reflexly  produced  by 
the  sensory  stimulation  used  to  induce  the  hypnotic  condition- 
due,  therefore,  simply  to  aneemia  affecting  definite  parts  of  the 
brain."  To  test  this  theory  he  experimented  with  nitrite  of 
amyl.  He  found,  however,  that  he  could  hypnotize  his  sub- 
ject, while  his  face  was  flushed,  his  head  throbbing,  and  his 
arteries  much  dilated,  and  further  that  hypnosis  produced 
immediately  after  inhaling  the  amyl  was  always  deeper  than 
when  it  was  not  use. 

He  now  states  that  in  his  opinion  "  the  cause  of  the  phe- 
nomena of  hypnotism  lies  in  the  inhibition  of  the  activity  of 
the  ganglion  cells  of  the  cerebral  cortex,  .  .  .  brought  about 
by  the  gentle  prolonged  stimulation  of  the  sensory  nerves  of 
the  face  or  of  the  auditory  or  optic  nerve." 

Rumpf  put  forward  a  similar  theory. 

Bernlieim  believes  that  hj^pnotisui  is  entirely  due  to  sug- 
gestion, and  that  during  this  condition,  there  is  an  "increase 
of  the  reflex  ideo-motor,  ideo-sensitive,  and  ideo-sensorial  exci- 
tabilit}^ ; "  in  other  words,  that  the  controlling  or  volitional 
portion  of  the  brain  is,  for  the  time  being,  so  far  suppressed 
as  not  to  be  able  to  govern  the  lower  or  automatic  parts  of 
the  brain,  and  so  the  faintest  impression  on  the  periphery  of 
a  nerve  is  transformed  into  an  act  or  contracture;  so  also  the 
suggestion  of  the  feeling  of  pain  or  the  relief  from  it  is  ac- 
cepted without  reasoning  or  question. 

Many  other  explanations  more  or  less  plausible  have  been 
put  forward;  but  as  this  is  merely  a  practical  guide,  I  will 
content  mj^self  by  referring  those  of  vi\y  readers  who  maj^  wish 
to  pursue  the  theoretic  side  of  hypnotism  further,  to  the 
works  of  Bernheim,  Moll,  Tuckey,  Binet  and  Fere,  Heiden- 
hain, and  Krafft-Ebing,  already  mentioned. 


CHAPTEE  XII. 

GENERAL  CONCLUSIONS. 

What  are  now  the  practical  conclusions  which  we  are  jus- 
tified in  drawing  from  our  studies  ? 

It  can  hardly  be  doubted  any  longer  that  a  condition  of 
hypnosis  can  be  genuinely  produced,  and  that  this  condition, 
though  varying  in  degree,  can  be  produced  in  a  very  large 
percentage  of  people. 

This  state  seems  to  be  characterized  by  an  increased  will- 
ingness to  accept  suggestions  from  without. 

It  can  be  induced  by  various  processes. 

Most  persons  seem  able  to  hypnotize,  though  of  course 
individual  qualities  tend  toward  success  or  failure  in  every 
operator. 

The  popular  belief  that  weak-minded  persons  are  alone,  or 
specially,  susceptible  to  hypnotic  influence  does  not  seem  to 
be  well  founded. 

Actual  experience  lends  no  support  to  the  idea  that  the 
will  of  the  patient  is  permanently  subjugated  to  that  of  the 
operator. 

The  idea  that  the  hypnotist,  once  having  hypnotized  a  per- 
son, can  in  consequence  always  afterward  exercise  some  in- 
fluence over  such  person's  thoughts  and  actions  seems  to  be 
erroneous. 

There  appears  to  be  no  danger,  as  is  often  supposed,  that 
subjects  may  not  waken. 

Hypnotism  properly  and  conscientiously  applied  seems  to 
be  useful  in  certain  medical  ailments. 

Also  in  some  surgical  conditions. 

Moral  defects  appear  in  some  cases  to  be  amenable  to  hyp- 
notic suggestion. 

If  hypnotism  is  honestly  employed  bj^  competent  operators, 
it  seems  to  be  free  from  physical,  mental,  and  moral  danger; 
the  health,  intelligence,  and  higher  qualities  of  the  subjects 
not  appearing  to  suffer  from  its  application. 
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Certain  moral  dangers  are  to  be  apprehended  from  the  un- 
scrupulous abuse  of  hypnotism. 

Such  dangers  can,  however,  be  easily  avoided,  it  seems,  by 
restricting-  the  use  of  hypnotism  to  medical  men  (or  women) 
or  other  authorized  persons,  and  by  adopting  the  precautions 
as  to  witnesses  which  have  been  recommended. 

It  appears  advisable  that  lawyers  should  have  some  knowl- 
edge of  the  phenomena  of  hypnotism,  and  that  a  study  of 
these  phenomena  should  be  included  in  a  medico-legal  educa- 
tion. 

It  seems  also  reasonable  to  urge  that  parliament  should 
be  asked  to  regulate  the  practice  of  hypnotism,  so  as  to  render 
it  illegal  to  give  public  demonstrations  of  its  powers  or  to  use 
it  privately  unless  the  operator  possesses  either  a  medical 
qualification  or  a  license.  (The  details  connected  with  this 
part  of  the  regulations  could  be  safely  left  in  the  hands  of 
the  general  medical  council.) 

Manj^  fui^ther  conclusions  might  be  drawn,  but  I  leave 
them  to  my  readers. 

All  that  I  personally  wish  to  claim,  at  present,  is  that  hyp- 
notism and  hypnotic  suggestion,  with  all  the  above  "  seem- 
ings"  and  "appearances,"  which  I  have  used  advisedly,  should 
be  accorded  a  fair  and  impartial  investigation,  and  that  those 
who  have  no  actual  experience  of  the  subject,  whether  medical 
men  or  layman,  should  suspend  their  judgments  until  such  in- 
vestigation has  been  made. 

I  think  it  is  only  fair  also  to  ask  that  in  practically  test- 
ing hypnotism  as  a  remedial  agency,  it  should  be  granted  as 
full  a  trial  as  is  afforded  any  other  means  of  treatment  by 
drug  or  otherwise.  What  I  mean  is  this:  Supposing  any 
new  medicinal  substance  is  introduced,  say  exalgine  for  the 
relief  of  neuralgia;  it  would  not  be  considered  fair,  if  one  dose 
failed  to  effect  a  cure,  to  declare  that  exalgine  was  of  no  value, 
neither  would  it  be  thought  just  to  condemn  the  drug  be- 
cause it  failed  in  one  or  two  instances.  Yet  many  people 
are  ready  to  thrust  hypnotism  aside  as  useless  because  in  any 
given  case  (and  very  often  one  is  purposely  selected  because 
it  has  resisted  every  other  treatment)  one  sitting  has  not 
wrought  a  complete  cure;  or  because  in  several  cases,  perhaps 
in  succession,  no  benefit  has  followed  even  a  reasonable  trial. 

I  know  one  gentleman  who  selected  as  a  test  case  a  pa- 
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tient  suffering-  from  what  was  considered  incurable  insanity, 
and  by  the  issue  of  this  one  case  hypnotism  was  to  stand  or 
fall  so  far  as  his  observation  was  concerned. 

Further,  it  does  not  seem  to  me  to  be  reasonable  to  try 
ever}'  kind  of  medicinal  and  mechanical  means  in  any  given 
case  which  mig-ht  seem  likely  to  benefit  by  hypnotism,  and 
then,  when  the  patient  is  in  articulo  mortis,  invoke  the  aid 
of  a  practised  h^'pnotist,  or  perhaps  make  a  maiden  effort 
one's  self,  and,  if  failure  naturally  follows,  lay  the  blame  on  the 
agency,  instead  of  on  its  tardy  or  inefficient  administration. 

I  was  once  summoned  to  hypnotize  a  lady  who  was  djang- 
for  want  of  sleep  after  an  operation.  For  eight  days  every  hj^p- 
notic  drug  in  or  out  of  the  Pharmacopoeia  had  been  given  in 
rapid  succession,  and  hypnotism  was  not  tried  until  within 
about  eight  hours  of  the  patient's  death. 

I  am  b}^  no  means  advocating'  the  indiscriminate  use  of 
hypnotism,  nor  am  I  by  any  means  an  enthusiast  on  the  sub- 
ject, of  which  I  am  so  far  merely  a  student,  with  a  perfectly 
open  mind  as  to  the  ultimate  results  of  my  investigations. 

One  thing,  however,  I  am  perfectly  convinced  of  already, 
viz. :  that  it  is  not  suitable  for  all  cases,  nor  in  every  class  of 
disease,  and  that  anj^  medical  man  who  tikes  it  up,  expecting 
to  find  it  a  panacea,  is  doomed  to  certain  and  bitter  disap- 
pointment. Hypnotic,  like  every  other  kind  of  treatment,  will 
^neld  a  large  crop  of  failures,  and  many  cases  which  may  at 
first  seem  to  benefit  will  relapse. 

But  is  this  sufficient  reason  for  refusing  to  try  it  at  all  ? 
The  treatment — be  it  alloiDathic,  hydropathic,  homoeopathic, 
electric,  climatic,  by  massage,  faith,  or  inoculation — which  is 
invariabl}^  successful  or  universally  applicable  has  yet  to  be 
discovered;  but  while  we  are  searching  for  it,  I  do  not  think 
we  can  afford  to  overlook  any  means  by  which  any  ailment 
may  perchance  be  modified  or  overcome. 

The  wise  physician,  who  has  to  minister  to  minds  as  well 
as  bodies,  which  are  diseased  or  in  danger,  and  who  accepts 
his  life  mission  as  a  sacred  trust,  should  ever  be  on  the  alert 
to  seize  any  hint  which  the  chemist,  electrician,  sanitarian, 
moralist,  or  even  charlatan  can  offer  for  the  lightening  of 
human  suffering,  and  the  cure  or,  better  still,  prevention 
of  every  or  any  malady. 

This  is  the  spirit  which  should  ever  actuate  our  noble  pro- 
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fession,  and  I  appeal  with  confidence  to  its  members  to  exercise 
this  spirit  toward  hypnotism.  Let  us  weigh  it  carefully  in 
the  balance  of  honest  examination;  if  it  is  found  wanting-,  fling 
it  aside :  but  if  it  is  proved  to  be  useful,  place  it  in  our  ever- 
increasing  armory,  to  be  used  not  as  a  substitute  for  other 
well-tried  and  trusty  weapons,  but  as  an  additional  arm,  to 
be  wielded  in  our  everlasting  fight  with  death  and  his  messen- 
gers, as  tact  and  judgment  may  dictate. 


CHAPTER   XIII. 

ILLUSTRATIVE    CASES. 

Case  I.  Obstinate  Neuralgia  in  the  Tongue,  and  Mor- 
jjhinomaniac  Tendency. — A..  B.,  aged  fifty-three,  had  suffered 
incessant  and  most  distressing  pain  in  the  tongue  and  cheek 
for  eight  months.  Tlie  pain  was  so  acute  that  eating  was 
impossible  except  when  under  the  influence  of  morphia,  and 
this  drug  had  been  so  regularly  taken  that  the  dose  had  to  be 
greatly  increased,  and  frequently'  to  be  injected  twice  or  even 
three  times  a  da}'.  It  had  also  quite  lost  its  power  of  produc- 
ing sleep,  having  now  the  contrary  effect  of  provoking  wake- 
fulness. At  the  end  of  eight  months,  the  prostration  was  so 
great,  owing  to  the  loss  of  sleep  and  the  small  quantity  of 
food  taken,  that  the  patient  was  onl^'  able  to  sit  up  a  short 
time  daily,  and  was  confined  to  bed  entirely  some  days,  when 
the  pain  was  so  acute  that  the  morphia  seemed  powerless  to 
subdue  it. 

The  patient  was  easily  hypnotized,  and  passed  into  the 
cataleptic  state,  and  the  very  first  night  slept  well  without 
morphia.  On  the  second  daj'  the  gastric  disturbance  due  to 
the  cutting  off  of  the  morphia  became  so  urgent  that  I  had 
to  resume  the  injection  of  a  small  amount  each  night. 

Sleep  immediately  returned,  and  it  was  not  uncommon  for 
the  patient  to  sleep  ten  hours  at  a  stretch. 

The  patient's  strength  quickly  improved,  the  neuralgia 
abated,  and  the  craving  for  morphia,  wiiich  was  present  even 
when  the  pain  was  gone,  was  speedily  overcome.  She  was 
hypnotized  each  night. 

In  five  weeks  the  patient  left  home,  looking  better  than 
she  had  done  for  years. 

During  the  latter  part  of  this  time  I  tried  to  produce  the 
sleep  by  means  of  written  suggestions,  giving*  the  patient  a 
paper  on  which  was  written,  "Go  to  sleep  at  once,  and  you 
will  sleep  until  7:30:  you  will  be  much  better  in  the  morning 
and  not  require   anj'  morphia."       This  paper,  conveniently 
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placed,  acted  splendidly,  and  even  now,  if  at  any  time  she 
feels  doubtful  about  having-  a  good  night,  she  folds  the  paper, 
and  looks  at  the  words,  "  Go  to  sleep  at  once,"  and  the 
effect  is  always  satisfactory. 

Case  IL  Insomnia,  ivith  Great  Mental  Depression. — P.  G., 
aged  sixty-five,  a  most  active  and  intelligent  manufacturer, 
through  overwork  and  anxiety  about  several  patents  which 
he  was  perfecting,  became  a  victim  to  insomnia.  He  had  been 
suffering-  for  months,  and  when  first  seen  was  in  a  pitiable 
plight — unable  to  work  and  unable  to  rest,  terribly  irritable, 
and  a  prey  to  all  sorts  of  morbid  notions. 

He  ridiculed  the  idea  of  hypnotism  helping  him,  but  was 
soon  affected,  thoug-h  only  to  a  slight  degree.  It  was  then 
suggested  to  him  that  he  would  sleep  well  and  feel  quite  calm. 
Immediately  he  felt  quiet  and  began  to  sleep  well.  He  was 
only  hypnotized  twice,  but  at  the  end  of  three  weeks  reported 
that  he  was  quite  cured,  sleeping  every  night  like  a  child,  and 
enjoying  his  days.  He  said  he  would  gladly  have  given  ten 
years  off  his  life  for  the  relief  he  had  obtained. 

Case  III.  Severe  Pain  after  Pleurisy. — C.  T.,  aged  about 
forty,  had  a  bad  attack  of  pleurisy  with  effusion,  eight  months 
ago.  For  three  months  she  was  confined  to  bed,  and  during 
the  last  five  months  had  never  been  free  from  pain.  When 
first  seen  she  was  quite  unable  to  do  her  work.  Her  breathing 
was  difficult,  and  if  she  tried  to  take  a  deep  breath  the  pain 
was  intense.  She  could  not  lie  on  the  affected  side,  nor  lean 
toward  it ;  she  dare  not  stoop,  and  got  very  little  sleep.  The 
side  was  so  painful  that  even  the  lightest  pressure  made  her 
wince  and  scream  out. 

The  patient  became  cataleptic,  and  while  in  that  condition  I 
rubbed  the  side  freelj^  and  assured  her  that  the  pain  was  gone. 

On  waking*  her  in  about  five  minutes  I  was  as  much  sur- 
prised as  vay  patient  to  find  that  she  was  absolutely  free  from 
pain,  that  her  breathing  was  perfectly  free,  and  that  she  could 
bend  and  stoop  with  ease,  and  bear  a  good  blow  on  the  side 
without  pain.  She  returned  in  a  week  to  report  that  the  cure 
was  permanent,  and  there  has  been  no  return  for  a  year. 

Case  IV.  Obstinate  Neuralgia  of  the  Head  and  Right 
Ann. — M.  S.,  aged  about  forty -five,  had  suffered  for  over  eight 
weeks  from  very  acute  pain  in  the  head  and  down  the  right 
arm. 
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She  had  tried  all  the  usual  drugs,  and  was  ordered  b}^  her 
doctor  to  the  seaside  as  a  last  resource.  Her  pain  seemed  to 
be  intensified  by  the  change  of  air,  and  she  simply  came  to 
me  to  know  should  she  return  home. 

She  was  hypnotized  quickly',  and  fell  into  a  deep  sleep,  but 
was  not  cataleptic.  The  head  and  arm  were  rubbed,  and  cure 
suggested. 

She  wakened  quite  free  from  pain,  and  remained  in  Black- 
pool two  weeks  longer,  but  never  had  even  the  faintest  sus- 
picion of  the  pain  again,  and  had  not  to  be  hypnotized  a  second 
time. 

Case  Y.  Melancliolia  and  Hypochondriasis. — B.  W.,  aged 
thirt3^,  had,  owing  to  a  series  of  disappointments,  become  quite 
morbid,  and  w^andered  about  all  day,  pondering  on  different 
methods  of  suicide. 

He  had  lost  his  appetite,  and  complained  of  a  feeling  of  con- 
striction across  his  chest,  and  various  obscure  pains  about 
the  umbilicus,  and  want  of  sleep. 

One  sitting,  in  which  he  became  slightly  cataleptic,  was 
followed  by  a  wonderful  difference  in  him,  and  he  remained 
bright  and  cheerful  for  several  daj^s,  eating  and  sleeping  well, 
and  free  from  pain.  As  he  expressed  it  himself,  "  the  world 
was  changed,  and  he  felt  as  happy  as  the  day  was  long." 

As  there  were  slight  threatenings  of  a  relapse,  it  was  nec- 
essary to  repeat  the  hypnotism  several  times.  He  was  called 
away  from  Blackpool,  but  left  a  firm  believer  in  hypnotism, 
and  is,  I  understand,  keeping  well. 

After  a  lapse  of  several  months,  this  patient  called  upon 
me  and  reported  that  he  had  not  had  any  return  of  his  n:or- 
bid  feelings. 

Case  VI.  Thorn  in  Finger.— V.  E.,  aged  twenty-eight,  while 
gathering  wild  flowers,  got  a  large  thorn  in  his  middle  finger; 
it  entered  just  behind  and  was  embedded  under  the  nail.  He 
had  tried  every  means  of  extraction,  and  when  first  seen  had 
had  the  thorn  in  his  finger  for  twenty-four  hours. 

He  was  hypnotized,  and  became  cataleptic,  and  Avhile  in 
that  condition  I  was  able  to  get  the  thorn  out  without  pain, 
though  the  removal  took  several  minutes,  as  the  splinter  kept 
breaking  owing-  to  its  being  sodden.  This  operation  would 
have  been  too  trivial  to  mention  here,  were  it  not  for  one  cir- 
cumstance. 
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Before  I  wakened  the  patient,  I  told  him  that  he  would 
have  no  pain  when  he  woke,  or  subsequently,  and  that  the 
wound  would  heal  very  quickly. 

Knowing-  that  the  pain  after  the  extraction  of  a  thorn  is 
g-enerally  very  bad  for  a  long-  time,  I  hardly  believed  my  own 
assertion,  but  thought  it  might  help  to  deaden  the  suffering. 
However,  the  patient  told  me  a  week  later  that  he  had  never 
felt  the  least  pain,  nor  tenderness  on  pressure,  afterward,  and 
that  the  wound  was  quite  healed  the  next  day. 

Case  VII.  Pain  in  the  Face  after  Removal  of  Eyeball, 
with  Consequent  Insomnia. — C.  B.,  aged  forty-eight,  had  had 
his  left  eye  removed  two  years  ago  on  account  of  a  tumor, 
said  to  be  fatty. 

For  some  weeks  he  had  had  severe  pain  in  the  forehead 
and  malar  region,  which  prevented  him  sleeping. 

The  first  time  he  was  hypnotized  the  pain  was  quite  oblit- 
erated, and  he  had  a  good  night's  sleep. 

He  Avas  hypnotized  on  four  subsequent  occasions,  as  the 
pain  threatened  to  return,  but  each  time  it  was  eased  for  a 
day  or. two,  and  each  sitting-  was  followed  by  refreshing-  sleep; 
whereas  sleeping  draughts  failed. 

This  patient  had  to  return  to  his  work  in  the  Midlands, 
and  went  away  regretting-  that  he  knew  of  no  doctor  in  his 
own  town  who  practised  hypnotism. 

I  fancied  the  tumor  which  had  been  removed  was  malig- 
nant, and  that  some  secondary  g-rowth  was  the  cause  of  the 
pain. 

This  patient  has  since  died,  and  a  post-mortem  examina- 
tion revealed  the  presence  of  a  large  tumor  (sarcoma)  press- 
ing on  the  brain. 

Case  VIII.  Concussion  of  the  Spine  Due  to  a  Railway 
Collision. — H.  A.,  aged  thirtA'-two,  was  hurt  in  a  collision  six 
months  before  coming  under  my  notice.  When  first  seen,  he 
complained  of  great  weakness,  pain  in  the  upper  dorsal  and 
lumbar  regions,  also  in  the  head  and  left  shoulder  and  arm, 
and  that  his  legs  always  felt  cold.     He  was  vevy  depressed. 

He  was  not  a  very  susceptible  subject,  and  never  got  be- 
yond a  feeling  of  drowsiness. 

Yet  he  very  quickly  lost  all  his  pains;  his  legs  got  warm, 
he  gained  streng-th,  and  in  five  weeks  was  able  to  take  a  jour- 
ney to  Scotland   and  walk  quite  a  long  distance.     This  gen- 


3/8  TJic  Practice  of  Hypnotic  Suggestion. 

tleman's  recovery  seemed  to  be  hastened  by  several  months, 
and  his  case  leads  me  to  suppose  that  in  similar  cases,  if  hyp- 
notism was  tried  immediately  after  the  accident,  the  subse- 
quent shock  mig-ht  be  greatly  diminished  in  force. 

Case  IX.  Muscular  Rheumatism,  with  Ulceration  of  the 
Throat. — F.  W.,  aged  about  thirty,  had,  when  first  seen,  had 
a  very  bad  night,  and  was  in  acute  pain  all  over  the  body; 
she  could  only  move  with  difficulty,  and  could  not  g-et  ease  in 
an^'  position.  Her  throat  was  much  ulcerated,  and  swallow- 
ing- was  very  painful. 

After  about  five  minutes'  hypnotic  sleep,  with  rubbing  and 
suitable  suggestions,  she  felt  so  well  that  she  wanted  to  get 
up  and  go  about  the  house.  She  could  also  swallow  without 
any  trouble. 

The  pains  did  not  return,  except  very  slight! 3' on  the  second 
daj^;  but  the  throat  got  well  at  once,  and,  after  a  second  sit- 
ting-, the  remaining  pains  w^ere  altogether  obliterated. 

Case  X.  Pleurisy. — J.  W.,  aged  about  forty-five,  had  a 
sharp  attack  of  pleurisy,  to  which  she  was  ver\'  subject,  and 
for  which  I  had  several  times  treated  her  non-h\'pnotically. 

She  was  not  seen  until  the  second  day,  when  the  pain  was 
abating,  owing  to  her  usual  medicinal  remedies;  but  still  it 
was  bad  enough  to  prevent  her  taking  a  long  breath,  and  she 
was  also  suffering  from  a  violent  headache,  and  cramp  in  her 

She  was  easily,  but  not  deeplj^  hypnotized.  The  pain  in 
the  side,  the  headache,  and  the  cramp  were  immediately  re- 
moved, and  did  not  return;  and  several  days  later  she  in- 
formed me  that  her  general  health  had  greatly  improved. 

Case  XL  Spasmodic  Congh. — S.  J.,  aged  twenty-eight,  had 
had  two  Yevy  bad  nights,  owing  to  an  incessant  dry,  hacking- 
cough,  which  seemed  due  to  some  laryngeal  irritation.  He 
was  hypnotized,  and  suitable  suggestions  made.  He  slept 
well  that  night,  and  had  no  further  trouble. 

Case  XII.  Spasmodic  Sneezing.  —  The  same  gentleman 
was  so  much  impressed  by  the  cure  of  his  cougli  that  he  again 
applied  to  me  to  know  if  he  could  be  relieved  of  an  affection 
from  which  he  had  suffered  more  than  twenty  years,  and  which 
he  had  hitherto  regarded  as  incurable.  Every  morning  on 
g-etting  out  of  bed  he  was  seized  with  violent  paroxysms  of 
sneeing,  which  lasted  about  ten  minutes,  and  left  him  for  a 
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time  quite  exhausted,  with  aching-  sides  and  his  eyes  and  nose 
streaming". 

One  sitting  was  followed  by  complete  relief. 

Six  months  later,  this  gentleman  assured  me  that  he  had 
never  had  any  return  of  the  sneezing. 

Case  XIII.  Toothache.—^.  B.,  aged  about  thirty-five,  was 
suffering  from  severe  toothache,  and  owing  to  swelling  of  the 
face  feared  to  have  the  oti'ending-  tooth  extracted. 

After  five  minutes  of  the  lig-htest  hypnotic  sleep  all  pain 
was  g-one. 

Case  XIV.  Contusion  of  the  Temple. — A  gentleman,  in 
coming  down-stairs,  slipped,  and  struck  his  temple  against  the 
edge  of  a  step.  The  pain  in  his  head  was  very  g-reat,  but,  after 
a  few  strokings  of  the  hand  and  suggestions  of  relief,  was  en- 
tirely dispelled. 

Case  XV.  JZ^/sferzcaZPams.—F.O.,  a  young  married  lady, 
suffering  from  hysteria,  complained  of  great  pain  in  the  abdo- 
men, with  distention,  aching  of  the  limbs,  a  general  feeling  of 
weakness,  and  an  inability  to  walk  any  distance. 

After  one  sitting  all  the  pains  were  dissipated,  and  she  was 
enabled  to  take  quite  a  long  walk,  and  after  two  more  hypno- 
tic sleeps  her  husband  reported  a  wonderful  change  for  the 
better  in  every  way. 

Five  months  subsequently,  this  lady's  husband  wrote  to 
say  that  she  had  not  had  any  relapse,  and  was  remaining  in 
good  health. 

Case  XVI.  Pai^is  in  the  Soles  of  the  Feet.—S.  W.,  aged 
about  thirty-five,  had  for  years  suffered  every  summer  from 
intense  burning  in  the  soles  of  his  feet,  which  was  so  bad  as 
to  prevent  his  walking,  except  with  the  greatest  pain. 

One  sitting  was  followed  by  complete  removal  of  the 
trouble. 

Case  XVII.  Obstinate  Tic.—M.  R.  had  been  suffering  from 
distracting  tic  for  five  days,  when  first  seen.  A  chemist  had 
prescribed  various  remedies,  and  she  had  tried  poultices,  mus- 
tard leaves,  and  turpentine  cloths.  After  hypnosis,  she  ob- 
tained immediate  relief  and  a  good  night's  sleep.  The  pain 
returned  slightly  in  about  twenty  hours,  but  after  a  second 
sitting  it  w^as  completely  banished. 

Case  XVIII.  Menorrhagia,  ivith  Pains  in  the  Arms,  Weak- 
ness, and  Nightmare.— J.  R.,  aged  twenty-four,  was  greatly 
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pulled  down  owing-  to  excessive  and  too  frequent  menstrual 
losses,  and  was  suffering  from  acute  neuralgic  pain  in  the 
right  arm  and  shoulder,  and  was  subject  to  troublesome  night- 
mare. 

After  being"  hj-pnotized  once,  she  became  regular.  She 
w^as  quite  free  from  the  neuralgia,  slept  soundly,  and  began  to 
gain  strength.     In  her  own  words,  she  "  felt  a  new  woman." 

Case  XIX.  Inehrietij.—F.  L.,  a  young  man  W'ho  had  for 
some  years  given  way  to  drink,  and  whose  business  prospects 
were  seriously  endangered.  He  had  frequently  signed  the 
pledge,  but  invariably  broke  through  his  good  resolutions. 

He  was  found  to  be  very  susceptible,  and  became  catalep- 
tic. During  his  sleep,  a  dislike  to  alcohol  was  strongly  sug- 
gested. For  over  nine  months  he  has  not  shown  the  slightest 
inclination  to  take  any  form  of  intoxicant,  though  from  the 
nature  of  his  employment  he  is  constantly  exposed  to  tempta- 
tion. As  a  safeguard,  the  hj'pnotic  suggestions  have  been  re- 
peated at  intervals  of  seven  to  ten  da3'S  for  the  first  five 
months,  and  since  then  much  less  frequently. 

This  patient  informs  me  that  even  the  smell  of  alcohol  is 
positively  offensive  to  liim  now. 

Case  XX.  Stammering. — G»  L.,  aged  41,  has  been  all  his 
life  a  great  stammerer,  and,  if  called  upon  to  speak  to  a 
stranger,  is  sometimes  unable  to  speak  at  all,  owing  to  ner- 
vous dsypnoea. 

He  could  onl3'  remain  in  Blackpool  a  short  time,  but  at  the 
end  of  six  sittings  was  very  much  improved  both  in  reading 
and  speaking,  and  betrayed  his  weakness  very  slightly. 

I  frequentl^^  receive  letters  from  this  patient  to  say  how 
much  better  he  is  getting  on  in  his  business  now. 

Case  XXI.  Contraction  of  the  Palmar  Fascia. — E.  A.,  aged 
forty-five,  a  barber  by  trade,  had  suffered  from  a  gradually 
increasing  contraction  of  the  palmar  fascia  in  both  hands,  the 
right  having  been  more  or  less  affected  for  twelve  years,  and 
the  left  for  eight  years.  He  attributed  the  ailment  to  the 
cramped  position  of  his  fingers  in  shaving  and  hair-cutting; 
but  it  is  interesting  to  note  that  his  father  had  for  j'ears  suf- 
fered from  phalangeal  contraction  of  the  ring  and  little  fingers 
of  both  hands.  The  patient  was  also  subject  to  subacute  rheu- 
matism, but  was  otherwise  healthy.  About  a  year  ago  both 
hands  became  so  painful  that  he  w^as  wholl^^  unable  to  con- 
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tinue  his  work,  and  had  to  dispose  of  his  business.  Since  tlien 
the  contraction  had  remained  about  the  same,  but  the  pain 
continued  very  severe,  and  ettort  to  do  any  work  brouglit  on 
most  acute  paroxysms.  If  he  grasped  anything-  round,  such 
as  a  broom  handle,  tlie  fingers  became  cramped,  and  he  had 
to  put  them  in  hot  water  to  free  them. 

Tlie  pliotograpli,  Fig.  4,  shows  the  condition  of  his  liands 
when  he  came  to  me  for  treatment  on  November  lltli,  1890. 


I  hypnotized  the  patient  readily  by  Liebeault's  method, 
and  he  became  cataleptic.  I  then  extended  all  the  fingers  as 
fully  as  possible,  and  rubbed  the  palms  freely,  complete  antes- 
thesia  being  present.  I  hoped  in  this  way  to  be  able  to  mod- 
ify the  pain,  but  hardlj''  expected  any  further  improvement. 

The  next  day  he  returned,  and  reported  that  not  only  was 
the  pain  considerably  lessened,  but  that  he  had  great  freedom 
in  the  movement  of  his  fingers.  I  repeated  the  proceedings 
of  the  former  day,  and  since  this  second  sitting  he  has  re- 
mained, for  over  six  months,  absolutely  free  from  pain,  and 
with  perfect  motion  in  every  finger. 
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Fig-.  5  shows  the  present  condition  of  t]ie  hand. 

Of  course,  from  one  case  I  do  not  for  a  moment  wish  to 
draw  an3-  hast^-  conclusion.  But  I  do  think  a  case  of  palmar 
contraction,  apparently  cured  in  two  days  without  the  use  of 
chloroform  or  ether,  tenotome  or  splint,  is  sufficiently  interest- 
ing- to  justify  its  publication,  and  also  sufficiently  striking-  to 
warrant  the  trial  of  the  means  adopted,  in  similar  cases,  be- 
fore having-  recoui-se  to  a  difficult  or  dangerous  operation,  en- 
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tailing",  even  in  the  most  brilliant  instances,  a  tedious  and 
irksome  after-treatment. 

This  case  was  first  reported  in  the  British  Medical  Journal 
(Jan.  10th,  1891),  as  a  case  of  "  Dupuj'tren's  contraction,"  not 
that  I  thought  it  Avas  a  tj^pical  case,  but  because  it  seemed  to 
follow  all  the  leading-  characteristics  of  that  affection,  as  laid 
down  \)\  Erichsen. 

As  to  cause,  there  were  heredity,  occupation,  and  rheuma- 
tism. As  to  symptoms  and  signs,  there  was  present  an  un- 
doubted   fascial   contraction  affecting-  all  the  fing-ers.      The 

*  The  top  of  little  finger  of  left  hand  cut  off  in  maeliine  accident. 
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patient  had  been  seen  by  several  surgeons,  all  of  whom  agreed 
it  was  the  fascia,  and  not  the  tendons,  which  was  at  fault. 

Exception  has  been  taken  to  the  diagnosis,  and  I  am  quite 
content  to  leave  it  as  a  peculiar  case  of  fascial  contraction. 
(Mr.  Macready,F.R.C.S.,  wrote  to  the  "British  Medical  Jour- 
nal," saying  that  he  could  hardly  accept  the  diagnosis;  but 
after  a  careful  inspection  of  the  original  photographs  he  as- 
sured me  that  he  was  quite  satisfied  that  the  case  was  one  of 
"  Dupuy tren's  contraction,"  though  a  rare  form.) 

Neither  do  I  assert  that  all  that  has  been  done  might  not 
have  been  effected  under  an  ordinary  anaesthetic. 

Case  XXII.  Rheumatism  in  the  Hip. — B.  G.,  aged  thirty- 
six,  had  suffered  for  over  ten  years  from  great  pain  in  the  left 
hip,  which  was  especially  troublesome  each  morning  on  rising. 
The  pain  was  frequently  so  acute  that  it  made  him  scream  out; 
through  the  day  it  wore  off.  He  had  tried  so  many  remedies 
without  securing  any  relief  that  he  had  begun  to  regard  it  as 
incurable. 

After  three  sittings,  in  each  of  which  he  became  slightly 
cataleptic,  the  pain  entirely  left  him,  and  has  not  returned, 
though  an  exceptionally  severe  winter  has  passed  since  his 
treatment. 

Case  XXIII.  Anaemic  Headache,  with  Insomnia. — K.  C, 
aged  twenty-eight,  was  left  after  a  severe  illness  with  very 
marked  anaemia.  She  had  suffered  for  months,  when  first 
seen,  from  persistent  and  almost  continuous  headache  and 
marked  insomnia.  She  used  to  go  to  bed  thoroughly  ex- 
hausted and  feeling  very  sleepy,  would  perhaps  get  an  hour's 
broken  rest,  and  then  suddenly  become  wide  awake,  and  re- 
main so  all  night.  Through  the  day  she  was  weary  and  lan- 
guid, felt  sickly  and  disinclined  for  food,  and  .  was  done  up 
with  the  slightest  exertion. 

After  the  first  sitting,  she  began  to  sleep  soundly,  getting 
about  eight  hours'  refreshing  sleep  each  night.  The  nausea 
disappeared,  and  she  was  able  to  eat  heartily;  she  also  felt 
able  to  do  her  work.  At  the  end  of  a  month  she  reported 
that  she  had  only  had  two  very  slight  attacks  of  headache 
and  had  not  had  a  single  bad  night.  Her  color  had  returned, 
and  she  seemed  greatly  improved  generally. 

She  had  a  second  sitting,  and  has  since  (three  months)  re^ 
mained  quite  well. 
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Case  XXIV.  Chronic  Constipation.— M..  G.,  aged  fifty,  had 
suffered  for  many  3^ears  from  very  obstinate  constipation,  and 
was  in  consequence  much  troubled  with  piles,  and  had  also  a 
displacement  of  the  womb  due  to  loading-  of  the  rectum. 

She  was  h^'pnotized  with  difficulty  on  the  first  occasion, 
but  more  readily,  though  not  deeply,  on  the  second  and  subse- 
quent trials.  After  four  sittings,  her  bowels  began  to  act 
naturally  and  regularly  every  day,  and  her  general  health 
seemed  greatl3'-  improved.  This  patient  tells  me  that  the 
bowels  have  acted  daily  without  medicine  for  five  months. 

Case  XXV.  Pains  in  the  Chest,  Mental  Depression,  Pal- 
pitation.— H.  G.,  aged  twenty-seven,  a  very  muscular  young 
man,  a  blacksmith  by  trade,  had  for  over  six  months  suffered 
from  pains  across  the  chest,  d^^spnoea,  and  palpitation,  which 
he  attributed  to  his  heavy  work.  At  times  his  symptoms 
were  ver^^  urgent,  and  he  felt  convinced  that  the}^  would  soon 
prove  fatal.  He  became  desponding,  and  at  night  his  friends 
noticed  that  he  would  sit  morbidlj^  for  hours,  in  an  absent- 
mjnded  mood,  from  which  they  could  not  rouse  him. 

At  the  first  sitting  he  became  profoundly  affected.  He  re- 
turned in  ten  daj^s,  to  ask  that  the  treatment  might  be  re- 
peated, as  the  pain  had  been  much  less  severe,  and  he  had  felt 
better  fitted  for  his  work. 

I  saw  nothing  more  of  him  for  over  three  months,  when 
he  came  again  to  say  that  he  had  kept  quite  well  since  his  last 
visit,  but  was  again  feeling  some  threatenings,  which  he  be- 
lieved another  sitting  would  prevent  developing. 

It  is  now  six  months  since  his  last  sitting,  and  be  has  con- 
tinued well. 

Case  XXVI.  Melancholia,  Insomnia,  Dyspepsia. — M.  E., 
aged  forty-five,  had  for  some  months  past  felt  wholly  unable  to 
attend  to  his  business.  He  had  nursed  his  wife  through  a  long 
illness  which  ended  in  her  mental  derangement,  and  was, 
when  first  seen,  completely  broken  down,  unable  to  sleep,  and 
suffering  from  nervous  dj^spepsia  and  headache.;  he  feared 
that  he  too  would  soon  lose  his  reason. 

He  was  onlj^  hypnotized  once,  but  at  the  end  of  nine  weeks 
wrote  to  say  that  he  had  ever  since  his  hypnosis  felt  "  quite 
another  man,  able  to  do  any  amount  of  work  and  enjoj'^  life." 

After  six  months  he  again  reported  that  he  kept  well. 

Case  XXVII.     Asthma.— R.  M.,  aged  fifty  one,  had  for  a 
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number  of  years  suffered  from  asthma  every  winter.  When  I 
first  saw  her  she  had  had  three  particularly  bad  nights,  un- 
able to  lie  or  sleep,  and  had  not  dared  to  go  to  bed.  She  was 
gasping,  and  her  face  was  quite  dusky. 

She  was  only  very  lightly  hypnotized,  but  felt  her  breathing 
greatly  eased,  and  was  able  to  go  to  bed  at  once  and  lie  down; 
she  slept  soundly  all  night. 

Two  days  later  she  was  again  hypnotized.  The  urgent 
symptoms  having  entirely  subsided,  she  was  ordered  a  quinine 
tonic;  and  after  two  months  she  called  upon  me  to  say  she 
never  had  felt  so  well  in  her  life,  and  that,  though  it  was  still 
winter,  she  had  kept  free  from  anything  like  a  severe  attack 
of  asthma. 

Case  XXVIII.  "  Brain  FogJ'—Y.  L.,  aged  forty-eight,  a 
clergyman,  consulted  me  for  what  he  described  as  "  brain  fog." 
He  had  been  accustomed  to  do  a  great  amount  of  parochial 
work,  and  also  to  devote  great  attention  to  the  preparation 
of  his  sermons. 

Up  to  about  a  3^ear  ago,  his  work  had  been  no  trouble  to 
him,  and  he  had  never  suffered  from  headache.  But  for  about 
twelve  months,  he  had  done  his  work  with  increasing  difficulty ; 
he  had  been  unable  to  concentrate  his  thoughts  for  any  length 
of  time,  and  both  in  preparing  and  preaching  his  sermons  he 
had  felt  as  though  there  was  a  "  mist  in  his  brain."  Lately, 
this  had  become  acutely''  painful  to  him,  as  he  had  not  been 
sure  whether  he  had  been  preaching  coherently  or  not,  and 
he  had  felt  convinced  that  he  should  have  to  resign. 

He  was* hypnotized  once  only,  but  reported  after  three  and 
a  half  months  that  he  had  never  had  the  slightest  confusion 
of  thought,  and  had  experienced  greater  ease  than  ever  before 
in  his  work. 

Case  XXIX.  Neurasthenia. — M.  T.,  aged  forty-six,  a  very 
successful  American  merchant,  had,  owing  to  overwork,  be- 
come thoroughly'  out  of  health,  sleepless,  irritable,  anxious, 
depressed,  easily  startled,  restless,  and  physically  weak;  he 
could  only  read  for  about  half  an  hour  at  a  time,  and  then  be- 
came confused,  and  suffered  from  pain  in  the  head  and  spine. 
He  expressed  himself  as  thoroughly  "  tired  of  life." 

The  last  two  years  had  been  spent  in  travelling  all  over 
Europe  in  search  of  health,  and  he  had  tried  every  form  of 
treatment,   including  hydropath}^  electricity,  massage,  and 
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even  suspension.  He  had  lost  all  hope  of  being-  cured,  and, 
though  he  had  no  faith  in  hypnotism,  had  determined  to  try 
it,  so  that  he  could  not  be  reproached  with  having  neglected 
anything. 

In  all  he  had  six  sittings,  on  six  consecutive  days;  and  at 
the  end  of  this  time  he  was  sleeping,  walking,  and  eating  well, 
and  felt  able  to  resume  his  w^ork.  He  could  not,  however,  be- 
lieve that  so  marked  an  improvement  would  last,  and  fearing" 
a  relapse  he  remained  in  Blackpool  a  month.  He  then  stated 
that  not  only  had  he  kept  well,  but  he  had  continued  to  im- 
prove, and  was  about  to  set  sail  for  America,  "  feeling"  better 
than  he  ever  remembered  to  have  been  in  his  life." 

Case  XXX.  Subacute  Rheumatism. — A.  C,  aged  thirty- 
two,  had  been  sutfering  from  severe  rheumatic  pains  in  her 
arms  and  legs  for  some  days,  her  suffering  at  night  being  espe- 
cially great. 

She  became  cataleptic  and  anaesthetic,  and  after  one  sitting- 
remained  quite  free  from  pain. 

Oase  XXXI.  Hepatic  Pain. — D.  W.,  aged  forty-nine,  had 
suffered  for  two  years  from  frequent  attacks  of  pain  in  the  re- 
g"ion  of  his  liver;  latterly  the  pain  had  been  constant,  and  ac- 
companied by  tenderness  on  pressure.  It  was  so  severe  that 
he  had  been  obliged  to  give  up  working",  as  a  farmer.  He 
had  tried  various  drugs  without  benefit. 

He  was  easily  and  deeply  hypnotized,  and  after  a  single 
sitting"  was  quite  free  from  pain,  and  able  to  resume  his  occu- 
pation. At  the  end  of  a  month  he  sent  me  word  that  he  con- 
tinued well. 

Case  XXXII.  Neurasthenia. — J.  H.,  aged  forty-three,  had, 
owing  to  domestic  and  financial  troubles,  got  into  a  very  mis- 
erable condition,  beginning"  each  day  thoroughly  unnerved, 
and  weighed  down  with  a  constant  dread  of  impending"  catas- 
trophe. So  great  was  this  terror  that  he  frequently  could 
not  summon  up  courage  enough  to  go  to  his  office,  and  his 
business  suffered  accordingly.  His  general  health  was  also 
bad;  he  had  lost  his  appetite,  and  complained  of  indig"estion 
and  flatulence. 

After  three  sittings,  all  these  nervous  symptoms  passed 
away,  and  he  was  able  to  face  his  work  with  a  light  heart; 
his  appetite  returned,  his  digestion  became  regular,  and  his 
sleep  normal. 
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Case  XXXIII.  "Pulsating  Spine."— M.  G.,  aged  thirty- 
nine,  was  distinctly  neurasthenic,  but  his  chief  complaint  was 
that  he  was  conscious  of  a  "  painful  pulsation  in  the  spine.'"  Be- 
sides this,  he  had  pain  in  the  back  of  his  head,  palpitation,  pain  in 
the  bowels,  hoarseness,  and  general  debility.  He  had  regarded 
himself  as  an  invalid  for  a  couple  of  years,  and  had  given  up 
all  his  usual  occupation  and  recreation.  Formerly  he  had 
ridden  a  good  deal,  but  had  to  abandon  this,  as  it  greatly 
aggravated  his  spinal  jiam.  He  had  seven  sittings,  at  the  end 
of  which  he  was  stronger  and  more  cheerful,  and  almost  en- 
tirely free  from  his  former  symptoms. 

After  an  interval  of  three  months,  he  was  continuing  bet- 
ter. 

Case  XXXIV.  Dysmenorrhoea. — M.  B.,  aged  twenty-two,- 
suffered  most  intense  pain  at  each  menstrual  period.    At  times 
she  would  writhe  on  the  floor.     The  pain  was  not  occasional, 
but  had  been  j^resent  every  month  since  she  had  begun  to 
menstruate. 

She  was  first  hj'-pnotized  a  week  before,  and  a  second  time 
two  days  before,  her  period. 

Menstruation  set  in  and  continued  absolutely  painlessly. 

She  was  hypnotized  twice  in  the  succeeding  month,  and  has 
now  had  six  perfectly  normal  periods,  entirely  free  from  pain. 

Case  XXXV.  Ovarian  Pain,  Dysmenorrhoea, — F.  C,  aged 
twent^'-nine,  had  for  about  six  years  suffered  from  Yerj  pain- 
ful menstruation,  for  the  relief  of  which  she  had  undergone 
three  operations  (dilatation  of  the  cervix).  After  one  of  these 
operations,  uterine  and  ovarian  inflammation  set  in,  and  she 
was  confined  to  bed  for  weeks.  Her  after-condition  was  worse 
than  before,  for  she  was  reduced  to  a  state  of  invalidism 
owing  to  constant  ovarian  pain,  and  had  to  abandon  her  occu- 
pation as  a  teacher.  Several  eminent  gynsecologists  were  con- 
sulted, jlnd  all  urged  that  oophorectomy  was  the  only  alter- 
native to  years  of  misery. 

She  was  with  difficulty  very  slightly  hypnotized,  but  at 
the  end  of  a  fortnight  the  ovarian  pain  had  disappeared,  and 
she  had  a  painless  menstrual  period.  She  was  able  to  walk 
for  hours  every  day,  and  has  since  resumed  her  work. 

Case  XXXVI.  Too  Frequent  Menstruation,  Ancemia. — A. 
M.,  aged  twentj^-four,  had  for  some  tune  past  suffered  from  too 
frequent  menstruation,  her  periods  coming  on  every  fortnight, 
XII— 26 
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and  lasting"  six  or  even  eight  days.  She  had  become  very 
anaemic,  and  complained  greatly  of  feeling  faint  and  dazed, 
and  of  headache. 

She  was  hypnotized  on  four  occasions.  The  interval  be- 
tween her  periods  became  quite  normal,  and  she  regained  her 
color  and  strength,  becoming  quite  bright  and  free  from  head- 
ache. 

Case  XXXVII.  Painful  Varicocele. — H.  R.,  aged  twenty- 
two,  had  a  slight  varicocele,  which  caused  him  considerable  pain 
if  he  walked  an^^  distance  or  had  to  stand  long.  He  had  been 
advised  to  undergo  any  operation  for  its  relief,  and  had  al- 
most made  up  his  mind  to  submit. 

He  was  easily  and  ver^-  profoundlj^  hypnotized,  and  two 
daj^s  later  walked  for  five  hours  without  resting  and  without 
once  being  conscious  of  even  discomfort.  At  the  end  of  a 
week  he  had  a  second  sitting,  and  has  since  (four  months)  re- 
mained free  from  pain. 

Case  XXXVIII.  Abscess  in  Jaiv. — T.S.,  aged  twenty-eight, 
came  to  me  one  evening  with  one  side  of  his  face  greatly  swollen. 
He  complained  of  excruciating  pain,  due  to  a  large  abscess  at 
the  root  of  one  of  his  teeth.  He  was  hypnotized,  and  passed 
into  an  advanced  stage.  On  being  aroused  after  five  minutes' 
sleep,  the  pain  was  absolutely  gone.  After  three  hours  (spent 
in  practising  with  some  musical  friends)  the  abscess  burst,  and 
discharged  itself  painlessly. 

Case  XXXIX.  Curious  Case  of  Nervousness. — H.  J.,  aged 
twenty-four,  a  young  clerygman,  who  preached  with  great 
fluency,  had  for  some  weeks  suffered  from  a  most  embarrassing 
form  of  nervousness.  He  invariably  got  through  his  sermon 
well,  but  when  it  was  finished  he  found  himself  wholly  unable 
to  pronounce  the  customary  benediction. 

He  was  hypnotized  one  afternoon,  and  the  same  evening 
found  himself  quite  at  ease  in  performing  the  concluding  por- 
tion of  his  service  and  has  not  since  (six  months)  had  any  re- 
turn of  the  trouble. 

Case  XL.  Cocaine  and  Morphia  Mania. — G.  H.,  aged 
thirty,  a  medical  man,  had  become  a  complete  wreck  owing 
to  his  having  got  into  the  habit  of  injecting  morphia  and 
cocaine.  I  first  saw  him  in  consultation  with  two  doctors  (one 
a  very  eminent  professor  of  medicine),  and  found  him  in  bed, 
with  the  restless  appearance  of  a  lunatic.     He  admitted  that 
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his  daily  allowance  was  eight  grains  of  morphia  and  eight 
grains  of  cocaine.  I  hypnotized  him,  and  he  became  much 
calmer.  He  gave  up  the  cocaine  at  once,  and  within  a  week 
had  got  the  morphia  down  to  two  grains;  there  was  no  doubt 
about  the  reduction,  for  a  college  friend  of  his  undertook  to 
sta}'  with  him,  and  take  charge  of  his  syringe. 

During  the  week  he  had  five  sittings.  He  was  then  so 
much  better,  and  felt  so  confident  in  his  own  powers  of  re- 
straint, that  he  insisted  on  returning  home,  and  beginning  his 
work  again.     I  am  informed  b^^  his  friends  that  he  relapsed. 

Case  XLI.  Moral  Perversion  in  a  Child. — S.  T.,  aged 
eight,  had  for  a  couple  of  j^ears  given  her  parents  the  greatest 
anxiety,  owing  to  the  most  unaccountable  paroxysms  of  mali- 
cious conduct,  during  which  she  was  more  like  a  youthful  ma- 
niac than  a  naughty  girl.  She  would  in  the  most  deliberate  and 
cool  manner  plan  how  to  inflict  bodily  pain  on  others.  For  ex- 
ample, she  would  go  up  to  her  nurse  and  caress  her,  and,  while 
the  servant  was  reciprocating  the  apparent  affection,  would 
suddenly  strike  her  in  the  abdomen  with  all  the  strength  she 
could  muster.  At  other  times  she  would  lie  awake  for  hours, 
all  the  while  feigning  sleep,  and  when  her  mother  was  asleep 
she  would  leave  her  own  bed  and  climb  on  to  that  of  her 
mother  and  kick  her  on  the  breast  as  hard  as  she  could.  As 
a  result  of  one  of  these  midnight  attacks  the  mother  had  a 
swelling  in  one  breast  which  she  feared  would  develop  into 
cancer.  This  child  was  particularly  muscular  and  seemed 
herself  to  be  almost  insensible  to  pain;  she  would  laugh  if 
she  was  flogged  and  say  she  liked  it.  Every  means  had  been 
exhausted  in  the  attempt  to  correct  this  girl's  habits,  thrash- 
ing, seclusion,  cold  shower  baths,  low  diet,  etc.,  but  all  to  no 
purpose.  She  became  more  violent  and  callous  and  absolutely 
disobedient. 

Her  parents  thought  her  "  possessed  of  a  devil,''  and 
dreaded  her  growing  up,  fearing  that  she  would  end  in  an 
asylum  or  on  the  gallows. 

After  one  hypnotic  sitting,  the  child's  character  was  com- 
letely  revolutionized;  she  became  obedient,  gentle,  loving, 
and  thoughtful  for  others. 

Case  XLII.  Dislionesty. — T.  W.,  aged  ten,  was  constantly 
thieving.  He  would  rob  his  school-fellows',  his  parents,'  or 
his  brothers'  and  sisters'  things.     He  had  more  than  once  got 
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articles  from  shopkeepers  in  other  people's  names.  He  was 
an  inveterate  liar  and  most  disobedient.  His  father  had  al- 
most decided  to  ask  the  magistrates  to  send  him  to  a  reforma- 
tory. 

After  the  first  sitting-  there  was  a  marked  improvement 
in  his  conduct,  and  he  was  hypnotized  once  a  week  for  some 
time. 

Tliere  are  no  complaints  of  his  conduct  now. 

Case  XLIII.  LiCibor  during  Hypnotic  Sleep.^^ — Instances 
in  which  hypnotism  has  been  employed  with  more  or  less  suc- 
cess during-  labor  have  been  recorded  by  Liebeault,  De  Jong, 
and  others ;  but  I  think  the  case  which  I  now  present  is  the 
first  of  its  kind  in  England,  at  least  within  recent  j^ears. 

V.  S.,  aged  fourteen  years  and  seven  months,  was  brought 
to  me  from  an  inland  toAvn  last  November  (1890),  with  a  view 
to  making  arrangements  for  her  approaching  confinement, 
she  being-  then  in  the  seventh  month  of  pregnancj^.  The  regu- 
lar medical  attendant  now  stated  that  he  feared  the  patient's 
confinement  would  be  fatal. 

The  patient  being-  so  young  and  of  stunted  growth,  cer- 
tainly seemed  likeh'  to  have  a  difficult  labor,  I  therefore  de- 
termined to  try  if  hj^pnotism  would  be  of  any  service,  her 
parents  readilj^  consenting'  to  the  experiment.  She  was  easily 
hj'pnotized  and  became  cataleptic;  anesthesia  was  also  pres- 
ent. I  suggested  that  she  should  sleep  through  her  con- 
finement. After  this  she  was  regularly  hypnotized  once  a 
week,  in  all  twelve  times  prior  to  her  confinement.  At  the 
last  sitting  the  anaesthesia  was  so  profound  that  her  cornea 
could  be  rubbed  with  the  finger  without  disturbing  her  in  the 
least. 

On  February  17th,  1891,  I  was  called  to  her  at  7:30  p.m., 
and  found  her  in  labor,  the  os  slightly  dilated,  and  the  pains 
recurring'  about  every  fifteen  or  twenty  minutes.  She  was, 
however,  walking'  about.  I  ordered  her  to  bed  and  hypnotized 
her,  telling  her  to  remain  asleep  until  I  told  her  to  waken,  and 
further  suggesting  to  her  to  "bear  down"  whenever  a  "pain" 
came.  I  then  left  her  and  returned  at  9  :30  p.m.  She  had  slept 
during  the  interval,  and  the  contractions  were  now  much  more 
frequent,  and,  during  each,  she  could  be  seen  to  assist  greatly 
by  forcing  down.  The  nurse  now  got  her  out  of  bed  to  pass 
water,  which  she  did  without  waking,  and  also  had  her  bowels 
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relieved.     Soon  after  she  vomited  freely;  but  this  too  failed 
to  rouse  her. 

The  "  pains  "  steadily  increased  in  violence  and  frequency, 
and  as  each  came  she  groaned  loudly,  but  all  the  time  as- 
sisted herself  as  directed,  and  even  when  the  final  "  crowning- 
pains  "  came  she  did  not  cry  ou  t,  but  pursed  up  her  mouth  and 
powerfully  aided  the  expulsive  efforts  of  the  uterus. 

At  11  P.M.  she  was  delivered  of  a  female  child  weighing 
eight  and  one-quarter  pounds,  absolutely  without  aid.  The 
placenta  followed  in  ten  minutes.  The  patient  having  been 
bound  up  and  everything  put  right,  I  wakened  her  at  11:30 
P.M.  by  blowing  on  her  eyelids.  She  opened  her  eyes  instantly 
and  said  she  felt  "all  right;"  that  she  had  no  recollection  of 
anj'thing  which  had  happened  since  she  went  to  sleep;  had 
no  idea  how  long  she  had  slept,  and  that  she  was  quite  positive 
that  she  "  had  had  no  pain."  Since  then  she  has  made  a  good 
and  speedy  recovery,  and  the  baby  is  thriving  well. 

Now,  had  this  case  been  left  absolutely  to  nature,  it  seems 
probable  that  the  labor  would  have  been  much  more  pro- 
tracted, for  the  patient  Avould  have  exhausted  herself  by 
screaming  in  the  ordinarj^  fashion,  and  this  again  would  have 
prevented  her  from  aiding  as  she  did.  If  chloroform  had  been 
given,  the  screaming  would  have  been  suppressed,  but  the 
patient  would  not  have  been  able  intelligently  to  respond  as 
she  did  to  the  last  to  every  suggestion. 

That  the  patient  was  in  some  sense  conscious  of  the  pains 
was  evident  from  her  groans  and  her  aid ;  but  the  fact  re- 
mains that  thej^  did  not  waken  her,  and  that  she  had  no  mem- 
ory of  them  on  being  awakened ;  and,  further,  it  is  clear  that 
the  hypnotism  had  no  injurious  effect  on  either  the  mother  or 
the  child. 

I  advise  any  one  who  wishes  to  try  this  method  to  have  at 
least  six  preliminary  sittings  so  as  to  accustom  his  patient  to 
the  process  and  also  to  thoroughly  test  to  what  degree  of 
hypnosis  he  can  bring  her. 

I  am  quite  sure  it  will  not  succeed  in  every  case;  but  when- 
ever a  woman  is  known  to  be  susceptible  to  hypnotism  and  to 
exhibit  anaesthesia,  I  think  it  will  be  justifiable  to  try  this  plan 
if  circumstances  warrant  any  interference  at  all  with  natural 
labor. 

Case  XLIV.  Traumatic  Contraction  of  Fingers  Treated 
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during  Hypnosis^ — T.  H.,  aged  about  thirty-six,  consulted  me 
on  the  28th  of  November,  1890.  About  a  year  previously  he 
cut  the  palm  of  his  hand  at  the  outer  side,  and  since  then  his 
little  finger  has  been  gradually  contracting,  and  latterly  the 
ring  finger  has  been  following.  Photographs  are  appended  to 
show  the  condition  of  the  fingers  before  treatment. 

The  patient  was  hypnotized  after  a  good  deal  of  trouble, 
possibly  due  to  the  fact  that  he  "  did  not  believe  in  it." 


Fig.  6. — Photograph  Showing  Front  View  of  the  Hand,  Nov.  38th,  1890. 


During  hypnosis  the  fingers  were  forcibly  extended  and 
absence  of  pain  suggested.  The  patient  did  his  work  next  day 
as  usual,  without  any  discomfort. 

Two  days  later  he  was  again  hypnotized,  and  the  extension 
carried  still  further. 

Immediatel3'  on  going  home  he  played  his  violin  for  two 
hours,  "just  to  test  his  fingers,"  the  hand  affected  being  his 
left.  This  test  required  the  constant  exercise  of  the  fingers, 
bat  he  felt  no  pain.  Owing  to  the  previous  contraction  he 
had  not  been  able  to  play  his  violin  for  nine  months. 
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On  the  3d  of  December,  1890,  lie  came  to  report  that  his 
hand  continued  all  right,  and  the  next  day  the  second  photo- 
graphs were  taken. 

This  man's  fingers  have  kept  right  since,  and  he  can  easily 
extend  the  little  finger  behind  the  level  of  the  others. 

This  case  was  clearly  one  of  traumatic  contraction,  and  I 
have  no  doubt  the  fingers  could  have  been  extended  under  the 
influence  of  an  ordinary  angesthetic;  but  if  they  had  been, 


Fig.  7.— Photograph  Showing  Lateral,  View  of  the  Hand,  Nov.  28th, 


1890. 


would  the  patient  have  been  able  to  fiddle  for  two  hours  the 
same  evening  ? 

Case  XLV.  Cinder  Mark  Removed.— CF.,  aged  sixteen, 
had  an  ugly  blue  mark  about  half  an  inch  long  on  the  right 
forearm  near  the  wrist,  the  result  of  a  cut  into  which  cinder 
grit  had  got  when  she  was  a  baby.  It  looked  like  an  Indian 
ink  mark. 

She  was  easily  hypnotized  and  became  profoundly  anesthe- 
tic and  cataleptic,  so  that  I  was  able  to  cut  out  a  piece  of  skin, 
remove  the  whole  of  the  pigment,  and  close  the  wound  with 
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three  catgut  sutures  without  the  sUghtest  wincing*  on  her 
part.  There  was  no  after-pain,  and  the  wound  healed  by  first 
intention.     The  stitches  were  Avithdrawn  on  the  second  day. 

Case  XLVI.  Blistered  Feet. — F.  H.  liad  been  forced  to  walk 
a  very  unusual  distance,  and  was  sutfering  greatly  from  blis- 
tered heels  and  insteps. 

He  was  hypnotized,  and  absence  of  pain  suggested.  On 
waking,  all  the  smarting  had  disappeared  and  did  not  return. 


Fig.  8.— Photograph  Showing  Front  View  of  the  Hand,  Dec.  4th,  1890. 


Case  XLVII.  Inebriety.—^.  O.,  aged  fifty-six,  had  forj'-ears 
been  addicted  to  drink,  and  during  the  last  seven  or  eight 
years  had  hardh^  ever  gone  to  bed  sober.  He  held  an  official 
position,  which  he  had  been  allowed  to  retain  owing  to  the 
forbearance  of  his  superiors,  but  which  was  now  elidangered. 

He  could  not  sleep  at  night,  and  his  appetite  was  gone. 

As  he  was  onl^^  able  to  stay  in  Blackpool  a  short  time,  I 
could  not  hypnotize  him  more  than  eight  times.  At  each  sit- 
ting the  greatest  aversion  to  alcohol  was  suggested,  together 
^  with  sound  sleep,  good  appetite,  etc. 
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After  a  considerable  lapse  of  time,  he  writes  to  sa^^  that  he 
has  not  the  slightest  desire  for  alcohol,  that  he  sleeps  and 
eats  well,  and  feels  altogether  better. 

Case  XLVIII.  Inebritij.—T.  R.,  aged  forty-eight,  a  profes- 
sional lecturer,  had  for  about  ten  years  taken  stimulants  to  ex- 
cess, but  for  the  past  three  years  had  become  a  confirmed  inebri- 
ate, and  had  constantly  to  break  his  appointments  owing  to  in- 
capacity.   So  violent  was  his  craving  for  drink  at  times  that. 


Fig.  9.— Photograph  Showing  Lateral  View  of  the  Hand,  Dec.  4th,  1890. 

to  use  his  own  language,  "if  murder  had  been  the  price 
of  whiske^^,  he  would  have  paid  it,  and  taken  the  conse- 
quences." 

After  the  first  hypnotic  sitting  all  appetite  for  alcohol  van- 
ished, and  he  is  now  enabled  to  do  his  work  without  artificial 
stimulation,  sleeps  well,  and  is  not  like  the  same  man. 

Case  XLIX.  Diabetes. — During  a  recent  visit  to  Dublin,  I 
was  going  over  the  Mater  Misericordise  Hospital  with  the  con- 
sulting i^hysician.  Dr.  Cruise,  and  was  discussing  Avith  him  my 
belief  that  in  certain  diabetic  cases  it  would  be  worth  while 
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to  tr3^  hypnotism,  on  the  ground  that  diabetes  is  frequently 
due  apparently  to  nervous  causes. 

We  asked  Dr.  Joseph  Redmond,  one  of  the  phj^sicians,  if 
he  had  a  diabetic  patient  in  the  hospital.  He  told  us  there 
was  one  just  about  to  be  discharged  as  incurable,  whose  case 
seemed  likely  to  end  fatally  very  soon. 

I  beg-ged  that  he  might  be  kept  in  the  house  a  while  longer 
as  a  test  case. 

By  the  courtesy  of  Dr.  Cruise  and  Dr.  Redmond,  I  am  en- 
abled to  append  the  following  note : 

"  J.  S.,  aged  twenty-four,  commercial  traveller,  was  ad- 
mitted into  the  Mater  Misericordia?  Hospital  on  3d  April,  1891, 
under  the  care  of  Dr.  Joseph  Redmond. 

"On  admission  he  appeared  weak  and  emaciated,  with  a 
hectic  flush.  He  complained  of  great  thirst,  especially  at  night, 
and  an  extraordinarily  copious  discharge  of  urine — twenty 
pints  in  the  twenty -four  hours.  On  examination  the  urine 
was  found  highly  saccharine. 

"  There  was  no  family  history  of  the  disease,  and  the  patient 
stated  that  he  had  been  fairly  temperate,  only  occasionally 
exceeding  somewhat  in  the  use  of  porter. 

"  The  patient  states  that  about  four  months  ago,  he  noticed 
the  great  thirst,  with  increase  of  appetite  and  of  urine;  that 
he  also  began  to  get  thinner  and  weaker,  noticed  that  his 
sight  was  dim,  and  suffered  from  pains  and  weakness  in  the 
back  and  legs,  and  a  sense  of  constriction  in  the  chest  and 
diflQcult}^  in  breathing-. 

"The  treatment  adopted  was  a  regulated  diet,  with  codeia 
in  doses  beginning  at  one-quarter  grain,  increased  to  three- 
quarters  grain,  several  times  a  day. 

"  He  steadily  and  rapidly  grew  worse,  and  the  case  was 
considered  hopeless." 

On  the  17th  April,  1891,  I  saw  him  and  found  him  a  good 
hypnotic  'subject.  During  hypnosis  I  suggested  to  him  that 
his  thirst  would  diminish,  that  he  would  gain  strength,  lose 
the  pains  in  his  legs,  and  the  tightness  in  the  chest,  etc. 

When  he  wakened  he  said  he  felt  stronger,  could  breathe 
more  freely,  and  walk  better. 

Since  then  he  has  been  hypnotized  at  short  intervals  by 
Dr.  Cruise  and  the  suggestions  repeated. 

From  the  first  day  up  to  the  time  of  Dr.  Cruise's  note 
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(May  lOtli,  1891),  there  has  been  a  marked  improvement— the 
thirst  abating-,  the  breathing-  continuing-  easier,  the  pains  les- 
sening, strength  being-  reg-ained,  and  the  urine  decreasing  to 
half  the  quantity. 

What  the  ultimate  result  in  this  case  will  be  I  cannot  pre- 
dict, but  hope  that  Dr.  Cruise  will  publish  the  full  details  later. 

In  any  case,  the  mere  rendering  of  the  man  more  comfort- 
able, even  if  only  for  a  w^hile,  was  well  worth  the  trouble  ex- 
pended. 

Case  L.  Painful  Cicatrix.— E^.  M.,  aged  about  fifty,  had 
cut  the  back  of  her  hand  severely  some  years  ago;  the  cicatrix 
had  become  acutely  painfuL 

She  was  easily  hypnotized,  and  became  cataleptic. 

The  hand  was  rubbed  and  absence  of  pain  suggested. 

There  has  been  no  return  of  the  suffering. 
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Although,  since  the  labor  of  M.  Pasteur,  there  has  been 
considerable  interest  excited  b3^  the  knowledg-e  of  the  exist- 
ence of  bacteria  diffused  in  waters,  it  is  only  since  four  or  five 
years  that  such  analyses  have  entered  into  the  daily  practice 
of  bacteriolog-ical  laboratories  and  institutes  of  hygiene. 

M.  Pasteur,  to  whom  we  are  indebted  for  such  great  dis- 
coveries in  micro-biology,  has  not  attacked  the  question  of  the 
quantitative  relations  of  bacteria;  he  has  confined  himself  to 
saying,  in  a  paper  which  in  1878  was  officially  communicated 
to  the  Academy  of  Sciences  by  himself  and  M.  Joubert,  that 
spring  waters  are  destitute  of  microbes;  that  the  distilled 
waters  of  laboratories,  on  the  contrary,  always  contain  them; 
that  river  waters,  notably  the  Seine,  are  full  of  them,  even  in 
a  drop ;  and  that  in  this  weak  dose  they  give  birth  to  vari- 
ous kinds  of  microphytes. 

Almost  simultaneously^  M.  Pasteur  and  M,  Joubert,  in 
France,  and  Mr.  Burdon  Sanderson,  in  England,  furnished 
general  indications  of  the  wealth  of  waters  m  bacteria;  but 
these  indications  were  not  mathematical,  and  could  not  be  com- 
pared with  the  analyses  which  were  actually  published;  hence 
they  were  neither  verj''  useful  nor  very  interesting.  One 
will  grasp  the  vagueness  of  the  statements  of  these  various 
authors  when  he  is  told,  as  is  stated  below,  that  one  drop  of 
the  water  of  the  Seine  drawn  from  above  Paris  contains  more 
than  1,000  bacteria,  and  that  below  Paris  this  number  may 
amount  to  10,000  bacteria  and  often  more;  certainly  there  are 
sufficient  microbes  to  exercise  the  wisdom  of  a  scholar  who 
might  desire  to  study  the  biochemical  and  patiiogenic  func- 
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tions  of  these  different  micro-organisms  for  many  years  to 
come. 

The  first  statistics  relating  to  the  bacterial  wealth  of 
waters  were  published  by  me  in  1879,  under  the  form  of  a  com- 
parative table  comprising  the  waters  of  condensed  atmo- 
spheric vapor,  the  meteoric  waters,  the  waters  of  the  Vanne, 
of  the  Seine  drawn  at  Bercy,  and  the  waters  of  the  sewer. 
Since  that  time,  1  have  had  the  satisfaction  of  ascertaining 
that  this  preliuiinary  work  has  served  as  so  many  landmarks 
placed  on  a  path  to-day  followed  by  a  great  number  of  ex- 
perimenters; but  I  must  call  attention  to  the  fact  that  during 
eleven  years  the  bacteriological  analyses  of  waters  were  prac- 
tised solely  in  my  laboratory  at  the  Observatory  of  Mont- 
souris. 

These  analyses  should  and  can  be  effected  everywhere. 
The  processes  which  were  difficult  to  apply  and  expensive,  and 
which  I  employed  at  that  time,  have  been  replaced  by  others 
which  are  much  more  simple,  though  I  will  not  say  more 
exact.  In  the  following  pages  I  propose  to  describe  those 
which,  to  m.y  mind,  are  most  practical  and  most  worthy  of 
recommendation,  not  only  to  professional  bacteriologists,  but 
to  physicians  and  to  pharmacists  who  often  have  at  their  dis- 
posal only  too  limited  a  material  and  little  time  to  devote  to 
this  sort  of  work. 

The  bacteriological  analysis  of  waters  consists  of  five  very 
distinct  operations — 

1st.  The  collection  of  specimens. 

2d.  The  transportation  of  the  specimen. 

3d.  The  quantitative  analysis. 

4th.  The  qualitative  analysis. 

5th.  The  reading  of  the  results  obtained. 

We  find  our  study,  then,  clearly  divided  into  five  general 
chapters,  which  we  will  go  over  successively,  and  which  repre- 
sent very  exactly  the  various  steps  in  a  bacteriologic  inves- 
tigation. 

The  title  of  Chapter  IV.,  laconic  as  it  may  seem  (the  quali- 
tative analysis),  indicates  the  most  difficult  part  of  the  micro- 
graphical  analysis  of  water;  for  while  it  is  comparatively  easy 
to  establish  the  amount  of  cubic  centimetres  of  bacterian  or- 
ganisms contained  in  such  or  such  a  water,  it  is  infinitely 
more  delicate  to  determine  the  nature  of  the  species  whose 
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propag-ation  has  taken  place  in  the  beef  tea  or  g-elatin,  and  es- 
pecially to  establish  the  pathog-enic  power  of  these  microbes 
with  reference  to  the  human  race.  This  is  the  chief  value  of 
the  bacteriological  analysis  of  to-day.  Later,  the  manufacturer 
who  has  recourse  to  fermentations  for  the  fabrication  of  the 
various  products  utilized  in  provisions,  for  the  obtaining-  of 
coloring  materials,  etc.,  will  also  resort  to  bacteriology  for  the 
purpose  of  learning  for  himself  if  the  waters  which  he  uses 
are  useful  or  injurious  to  his  industry.  But  now,  I  repeat,  the 
most  essential  point  of  bacteriological  analysis  is  to  enlighten 
people  upon  the  harmfulness  or  harmlessness  of  the  waters 
which  thev  drink. 
'XII— 27 


CHAPTER  I. 

THE   COLLECTION  OF  WATERS. 

The  object  of  studying  the  bacteria  of  water  quantitatively 
and  qualitatively  is  to  observe  onlj^  those  bacteria  which  are 
held  in  suspension  in  this  water;  hence  the  necessity  of  avoid- 
ing-, by  every  possible  means,  contamination  by  foreign  organ- 
isms of  the  liquid  examined. 

This  simple  observation  supplies  the  experimenter  with  the 
nature  of  the  precautions  with  which  he  must  surround  him- 
self in  the  very  important  operation  of  collecting  the  water. 

He  should  employ  for  this  purpose  only  clean  and  sterilized 
vessels;  that  is,  those  containing  no  organic  matter  and  which 
have  been  purified  of  every  germ. 

Formerly  I  made  use  of  tubes  or  of  balloons  tapering  off 
into  a  point  sealed  at  a  high  temperature;  the  capillar}^  ex- 
tremity was  broken  off  in  the  water  which  one  desired  to  col- 
lect. Under  the  influence  of  the  partial  vacuum  produced  by 
the  rarefied  air  through  the  heat,  the  water  flowed  into  the 
tube  or  into  the  balloon  and  half  filled  it ;  then  the  capillary 
point  was  sealed  again.  This  mode  of  procedure  is  the  most 
exact  and  the  most  scientific;  but  aside  from  the  fact  that  it  is 
not  easy  of  application  in  the  hands  of  one  who  is  not  an  expert 
in  micrography^  the  sealed  balloons  with  pointed  ends  are  very 
fragile  and  are  not  conveniently  transportable;  hence,  in  many 
cases,  it  is  necessary  to  substitute  an  apparatus  which  is  less 
delicate  to  manipulate. 

One  may  employ  for  this  purpose  glass  bottles  of  100  c.c.  to 
200  c.c.  capacity,  simph'  closed  with  a  cork,  and  which  have 
been  treated  in  the  following  way : 

The  bottles,  first  provided  with  a  stopper  of  cotton-wool, 
are  placed  in  an  air  bath  whose  temperature  is  gradually 
raised  to  200°  C.  At  the  end  of  a  half-hour  the  germs  con- 
tained in  the  interior  of  the  bottles  maj'  be  considered  abso- 
lutely destroyed.     The  bottles  being  cooled,  the  scorched  cot- 
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ton  is  removed  with  pincei's  or  metallic  wire  and  replaced  by 
corks  lightly  carbonized  at  the  surface  by  an  alcohol  lamp  or 
g-as  jet.  The  bottles  are  then  surrounded  by  a  sheet  of  paper 
and  protected  in  this  vva3\  It  is  in  this  manner  that  I  in- 
trust to  the  agents,  charged  with  the  collection  of  the  water  to 
be  analyzed,  the  vessels  -destined  to  receive  it.  These  bottles 
remain  sterilized  indefinitely-,  first  because  they  are  purged  of 
every  microbe  and  of  all  humidity,  and  secondly  because  the 
exterior  part  of  these  bottles,  especially  the  circular  slit  which 
separates  the  neck  from  the  stopper,  remains  protected  from 
atmospheric  sediment  and  all  other  impurities. 

It  is  unnecessary  to  say  that,  in  the  absence  of  a  hot-air 
oven,  the  bottles  can  be  placed  in  a  steam  bath  at  a  tempera- 
ture of  110°  C;  they  are  then  sterilized  by  heating  them 
slowly  in  every  direction  in  a  large  flame  in  such  a  way  that 
the}'  may  be  held  for  some  instants  in  a  temperature  of  about 
250°  C.  In  the  latter  case  it  is  an  advantage  to  use  small 
balloons  or  flasks  or  tubes  of  thin  glass ;  the  risk  of  having 
the  vessels  broken  by  the  unequal  distribution  of  heat 'will  be 
considerably  diminished. 

The  following  are  the  various  modes  of  collecting  speci- 
mens of  water : 

A.  Running  Water  Accessible  to  the  Hand. — The  steril- 
ized bottle  being  rid  of  its  protecting  envelope  of  paper  at  the 
place  of  operation,  is  uncorked  and  plunged  some  centimetres 
deep  into  the  liquid  mass,  the  neck  of  the  bottle  being  directed 
up  the  river  ;  that  is,  against  the  current.  The  filled  bottle  is 
taken  out  of  the  water,  closed  with  the  cork  stopper  which 
has  been  constantlj'  held  at  the  end  of  the  fingers,  without 
touching  clothes,  ground,  or  any  other  object. 

B.  Running  and  Shallow  Water. — It  is  necessary  in  this 
case,  especially  if  it  be  a  spring  or  a  drain  emerging  out  of  the 
soil,  to  take  all  possible  precautions  to  avoid  stirring  up  the 
mud  or  sand  which  forms  the  bed  of  the  spring  or  of  the 
brook. 

Some  very  pure  waters  gush  out  upon  the  g-round  with  a 
certain  violence,  causing  whirlpools  of  sand  and  of  muddy  or 
calcareous  matters,  often  defiled  with  microphytic  produc- 
tions; in  order  to  obtain  the  exact  bacteriological  composition 
of  these  spring  waters  it  is  evident  that  they  should  be  drawn 
at  a  sufficiently  removed  distance  from  the   place   of   their 
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emergence.  The  springs  of  the  Avre  that  one  happens  to 
strike  at  Paris,  and  among  them  the  source  of  the  Graviers, 
present  the  very  troublesome  pecuUarity  which  I  have  just 
mentioned. 

C.  Water  Inaccessible  to  the  Hand,  Stagnant  or  Run- 
ning.— We  desire,  for  instance,  to  draw  into  the  upright 
branch  of  tlie  siphon,  water  which  has  arrived  from  the 
Vanne  at  the  reservoir  of  Montrouge,  in  the  aqueduct  of  the 
Dliuis,  the  canal  of  the  Ourcq,  a  well,  a  cistern,  a  collector  of 
drainage;  for  this,  the  bottle  is  weighted  with  a  mass  of  lead, 
suspended  by  the  neck  by  means  of  a  string  or  flexible  me- 
tallic wire  knotted  about  it,  uncorked  and  plunged  into  the 
water  at  a  depth  of  some  centimetres.  The  bottle  is  drawn 
up  when  full,  corked,  then  unweighted  and  freed  from  the 
suspending  wire. 

D.  Running  Water  in  Pipes. — Excepting'  in  the  case  of 
fountains  incessantly  gushing-  out,  the  faucets  giving*  access 
to  the  water  which  is  to  be  anal^'zed  should  be  large;  it  is  not 
rare  to  see  the  liquid  run  muddy  and  disturbed  from  the  influ- 
ence of  strong  pressure;  but  it  does  not  take  long  for  the 
water  to  resume  its  normal  clearness  and  become  rid  of  the 
various  mp,tters  which  might  accumulate  and  remain  in  the 
examining  tubes.  A  full  flow  of  the  water  should  be  kept  up 
for  ten  minutes  before  being  collected.  Otherwise  we  would 
be  apt  to  collect  not  only  water  defiled  b^'  earthj^  deposits,  but 
warm  water  which  has  remained  a  long*  time  in  the  secondary 
pipes  and  which  is  different  from  that  which  circulates  in  the 
primary  pipe. 

E.  The  Collection  of  Water  at  Various  Depths. — We 
may  be  interested  in  knowing  the  abundance  of  micro-organ- 
isms of  the  various  liquid  strata  which  exist  in  a  river,  a  res- 
ervoir, or  a  well.  Here  it  is  absolutely  necessary,  in  order  to 
work  with  precision,  to  make  use  of  the  sealed  vessels.  The 
apparatus  that  I  am  about  to  describe,  represented  by  Fig.  1, 
may  serve  this  purpose;  it  was  submitted  to  the  public  in 
1886,  at  the  barracks  of  Loban,  during  the  exposition  of  the 
Society  of  Public  Medicine  and  Hygiene. 

It  is  composed  of  a  little  flask  M,  of  about  50  c.c.  capacity, 
with  a  point  bent  like  the  neck  of  a  swan  P';  it  is  held  verti- 
cally in  a  metallic  support  aaa.  The  system,  weighted  with 
a  leaden  weight  of  two  or  three  kg.,  is  suspended  by  a  strong, 
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slender  cord,  graduated  in  metres  and  fractions  of  metres  by 
means  of  rings  and  knots.  This  cord  passes  through  the  rings 
d  d,  separated  b3^  metres,  a  copper  wire  ending  in  a  ring  A, 
embracing  the  fragile  bent  neck  P'  of  the  flask. 

The  instrument  being  lowered  to  the  desired  depth,  by  a 
sudden  and  sharp  movement  one  raises  the  ring  which  cuts 
off  the  capillary  point  of  the  sealed  vessel, 
and  the  water  passes  into  the  sterilized 
flask,  in  which  a  partial  or  complete  vacuum 
has  been  produced. 

F.  Collection  of  Rain  Water, — As  the 
analysis  of  rain  water  may,  in  some  cases, 
give  useful  information  about  the  microbes 
of  various  regions  of  the  atmosphere,  it 
is  necessary  that  it  be  gathered  with  spe- 
cial precautions.  I  will  describe  the  ap- 
paratus that  I  have  employed  for  this  pur- 


Fic.  1. — Appakatis  for 
Collecting  Water  at 
Various  Depths. 


Fig.  x!. 


-Apparatis  for  Collecting 
Rain-water. 


pose  for  fifteen  years  at  the  Observatory  of  Montsouris.  It  is 
very  simple,  as  may  be  judged  by  examining  Fig.  2;  but  it 
ought  to  have  certain  peculiarities  which  I  will  mention. 

Upon  a  horizontal  iron  shank  T,  solidly  screwed  to  a  ver- 
tical wooden  post  P,  planted  in  the  ground,  is  fixed,  at  a  height 
of  two  metres,  a  funnel  E,  in  copper,  nickel  or  silver  plated; 
the  latter  is  carefullj^  heated  up  at  the  seat  of  experiment. 
Under  this  funnel  is  placed  a  crucible  of  platina,  previously 
brought  to  a  red  heat. 

The  construction  of  this  rain-collecting  apparatus  must  be 
such  that,  without  touching  other  parts  of  the  apparatus,  the 
platina  vessel   P'   may  be  withdrawn  and  replaced  with  the 
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greatest  facilit}-;  this  will  permit  the  separate  gathering-  of 
the  rain  at  the  commencement,  during,  and  at  the  end  of 
showers  or  storms.  The  Uttle  hd  C  may  be  used  later  to  pre- 
serve the  contents  of  the  crucible  from  atmospheric  impurities 
which  it  might  receive  during  transportation  and  by  mani- 
pulations in  the  laboratory. 

I  am  very  particular  to  see  that  the  apparatus  is  sus- 
pended as  high  as  possible.  If  this  important  precaution  be 
neglected,  if  the  apparatus,  for  instance,  is  placed  at  50  cm.  or 
1  metre  from  the  ground,  it  happens  often  that  the  rain,  in 
falling  upon  the  softened  earth,  causes  drops  of  muddy  water 
to  rebound  into  the  funnel  and  into  the  receiving*  vessel;  this 
adds  considerably"  to  the  bacteria  in  the  rain  water. 

I  do  not  like  to  leave  the  apparatus  exposed  to  the  outside 
air  during  long  periods,  especially  during  the  intervals  when 
the  rain  ceases;  for  during  the  clear  periods  the  dust  of  the 
air  enters  the  funnel,  and  the  shower  which  follows  mingles 
w4th  it  in  the  receiving  vessel  and,  as  is  evident,  augments  the 
quantity  of  microbes  in  the  rain  water.  On  the  otlier  hand, 
when  the  rain  is  fine  and  continuous,  as  may  occur  at  the 
rainy  periods  of  autumn  and  spring,  the  udometer  may  remain 
exposed  for  a  dozen  hours;  but  then  it  is  important,  in  sea- 
sons w^hen  the  temperature  rises  beyond  10°  to  12^  C,  to  chill 
the  rain  water  as  it  falls  into  the  receiving  vessel.  For  this 
purpose  I  place  the  vessel  in  a  long  tube  of  silvered  copper 
closed  at  its  lower  extremity;  this  is  plunged  in  a  cylindrical 
vessel  hermetically  closed,  containing  sulphide  of  carbon,  in 
which  the  air  is  agitated  by  means  of  a  suction  pipe;  in  this 
manner  the  rain  is  kept  at  about  0°  C. 

For  this  apparatus,  which  is  constructed  under  my  directions 
since  more  than  eight  years  by  the  Arm  of  Wiesnegg,  ma}"  be 
substituted  with  advantage  a  simpler  one,  by  screwing  the 
copper  receiving  tube  to  a  recipient  containing  either  methyl- 
chloride  or  liquid  carbonic  acid;  the  cooling  power  of  the  ap- 
paratus is  regulated  by  an  escape  cock  which  permits  the  vap- 
orization of  these  gases  liquefied  underpressure  to  be  hastened 
or  retarded.  The  sterilization  of  the  tube  which  receives  the 
rain  water  is  effected  by  plachig  the  vessel  horizontally  and 
moving  about  in  the  tube  a  little  wad  of  alcohol-soaked  cotton- 
wool and  setting  this  on  fire.  To  avoid  accidents,  the  refriger- 
ating apparatus  should  be  put  in  operation  at  this  moment, 
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and  produce  a  cold  below  0°  C;  this  by  no  means  Injures  the 
superficial  heating-  which  suffices  to  prevent  the  condensation 
of  the  water  and  to  burn  the  g-erins  adhering-  to  the  inner 
walls  of  the  tube. 

D.  The  Collection  of  Snow  and  Hail.— Snow  and  hail  are 
very  easily  collected  by  exposing  to  the  open  air,  at  the  time 
of  their  fall,  a  cylindrical  box  of  copper,  nickelled  or  silvered 
and  well  heated.  The  collection  having-  been  made,  the  box  is 
covered  by  its  lid  equally  sterilized;  then  this  udometer,  as 
primitive  as  it  is  exact  and  simple,  is  exposed  to  the  heat  of  a 
stove  brought  to  about  30°  C.  At  the  end  of  from  five  to  ten 
minutes,  the  snow  and  hail  are  liquefied,  and  this  melted  water 
is  then  treated  like  ordinary  water.  A  weighing-  made  be- 
fore and  after  the  exposure  gives,  by  a  simple  calculation,  the 
depth  of  rainfall  corresponding  to  the  fall  of  snow  or  hail  dur- 
ing the  exposure  of  the  box. 

There  is  one  cause  of  error  connected  with  the  collection 
of  specimens  of  water  for  micrographic  analysis,  the  conse- 
quences of  which  many  scrupulous  minds  have  exaggerated; 
I  speak  of  the  accidental  contamination  of  these  specimens  by 
the  dust  floating  in  the  atmosphere.  It  is  evident  that  all 
operations  of  collecting  water  being  effected  in  contact  with 
the  air,  this  latter  may  accidentally  deposit  one  or  two  germs 
in  the  water  intended  for  analysis.  But  I  may  ask,  in  what 
way  can  this  falsify  the  result  of  the  enumeration  of  the  bac- 
teria ?  A  microbe  lost  in  150  c.c.  to  200  c.c.  of  water,  if  by  the 
greatest  chance  it  should  be  caught  by  the  analyst  who  ordi- 
narily works  with  2  c.c.  to  3  c.c,  would  not  augment  the  quantity 
of  bacteria  in  the  water  to  be  examined.  Generally,  in  this 
species  of  analysis,  units  are  for  the  most  part  ignored;  some- 
.  times,  even  with  river  waters,  it  is  absurd  to  take  account  of 
tens  and  hundreds. 

It  is  of  much  more  importance  to  be  cognizant  of  another 
serious  cause  of  error  which  ma^^  unknown  to  the  experi- 
menter, alter  the  exactness  of  micro-biological  analysis— the 
rapid  increase  of  bacteria  in  the  water  when  left  to  itself. 


CHAPTER   II. 

THE   TRANSPORTATION   OF  WATER. 

If  it  were  possible,  it  would  be  preferable  to  make  the 
micrographic  analj^sis  of  the  waters  upon  the  very  spot  where 
they  have  been  collected,  or  at  least  to  institute  there  the  pre- 
liminary experiments;  biit  this  is  not  always  easy:  the  trans- 
portation of  the  sterilized  nutritive  mediums  (bouillons  and 
g-elatin),  vessels  for  dilution,  aseptic  pipes,  apparatus  for  heat- 
ing, etc.,  presents  some  difficulties  which  I  have  tried  to  sur- 
mount, as  may  be  seen  below,  by  having-  a  portable  case  made 
by  M.  Alvergniat  for  the  biological  analysis  of  waters.  In 
certain  cases — for  example,  when  it  is  a  question  of  estimating 
the  quantity  of  germs  in  a  water  very  remote  from  the  bac- 
teriological laboratory — it  is  necessary  to  convey  it  a  greater 
or  lesser  distance  by  carriage  or  railway;  care  must  then  be 
exercised  to  preserve  those  qualities  of  the  waters  which  they 
possess  at  the  moment  of  collection. 

The  precautions  indicated  above,  will  shield  the  water  from 
contaminations  resulting  from  the  more  crude  operations;  as 
for  others,  it  is  essential  to  prevent  much  increase  of  tempera- 
ture, and  even  to  cool  them  considerably  when  there  are  jour- 
neys of  some  length.  If  this  precaution  be  neglected,  it  will 
be  the  cause  of  most  serious  error,  which  may  falsify  the  quan- 
titative estimation  of  the  bacteria. 

As  early  as  1879,  in  publishing  mj-  first  essays  upon  the 
enumeration  of  microbes  contained  in  telluric  and  meteoric 
waters,  I  spoke  of  this  insidious  cause  of  error  in  these 
terms : 

'^  These  are  the  numbers  found  in  the  analj^zed  waters  im- 
mediately after  their  arrival  at  tlie  laboratory;  if  there  is  a 
delsby  of  twenty-four  hours,  the  bacteria  multiply  in  such  a 
manner  that  these  numbers  are  no  longer  recognizable." 

Those  experimenters  who  have  not  taken  this  recommen- 
dation into  account  have  been  taught  its  justice  and  the  ne- 


Temperature. 

Bacteria  to 
the  Cubic 
Centimetre. 

16.6°  C. 

57 

19.5°  C. 

143 

20.9°  C. 

456 

surrounding-   air 

remained 
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cessity  of  analyzing-  the  water  very  soon  after  its  collection, 
or,  if  that  be  impossible,  to  transport  the  water  at  a  low  tem- 
perature so  as  to  keep  the  g-rovvth  and  development  of  the  bac- 
teria in  abeyance.  Some  examples  will  impress  the  reader 
with  the  absolute  necessity  of  this. 

Experiment. — During  the  summer  a  200  c.c.  bottleful  of 
the  water  of  the  Dhuis  was  transferred  directly-  by  carriage 
from  the  aqueduct  of  Menilmontant  to  the  barracks  of  Loban; 
the  journey  was  accomplished  in  thirty  minutes.  The  tem- 
perature of  the  water  of  the  aqueduct  was  13.2°  C.  This 
specimen  was  subjected  to  the  three  following  analyses: 


At  noon  precisely,  . 
At  half-past  one  o'clock. 
At  three  o'clock, 

The  temperature  of  the  surrounding  air  remained  at 
about  21.5°  C. 

In  the  space  of  three  hours,  and  before  the  temperature  of 
the  water  had  attained  even  that  of  the  air  of  the  laboratory, 
the  number  of  bacteria  increased  every  hour  following  the 
terms  of  a  geometric  progression  the  ratio  of  which  was   3. 

Let  us  next  consider  the  disturbances  which  may  be  intro- 
duced into  the  micrographic  analysis  of  waters  which  have 
been  kept  for  a  still  longer  period : 

Experime7it. — A  bottle  of  water  from  the  Vanne,  taken  at 
the  receiving  tank  of  the  reservoir  of  Montrouge,  when  an- 
alyzed immediately,  gave  the  following  result:  Temperature, 
17°  C. ;  bacteria  to  the  cubic  centimetre,  56. 

The  next  day,  exactly  twenty-four  hours  after,  the  tem- 
perature of  the  water  being  21.3°  C,  it  contained  32,140  bacteria 
to  the  cubic  centimetre. 

If  the  analysis  of  spring  waters  be  deferred  for  several 
days,  the  changes  become  so  great  that  it  becomes  impossible 
to  speak  with  certainty  about  the  source  of  the  specimen  of 
water  under  consideration. 

Experiment. — A  recent  specimen  of  water  from  the  Vanne, 
taken  from  the  receiving  tank  at  the  reservoir  of  Montrouge, 
shows  upon  reaching  me,  a  temperature  of  about  16°  (15.9°  C); 
subsequently  it  showed  the  following  results: 
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Bacteria  to 


Temperature. 

the  Cubic 
Centimetie 

Immediately, 

.     15.9°  C. 

48 

Two  hours  after,    . 

.     20.6°  C. 

125 

One  day 

.     21.0°  C. 

38,000 

Two  clays 

.     20.5°  C. 

125,000 

Three  days     " 

.     22.3°  C. 

590,000 

Thus,  during-  the  first  hours,  the  experimenter  will  report  a 
wealth  of  microbes  in  the  water  of  the  Vanne,  about  equal  to 
that  of  spring  w^ater.  At  the  end  of  twentj^-four  hours,  judg- 
ing- only  from  numerical  results,  one  might  imagine  that  he 
were  examining  the  Seine  water  taken  between  the  bridges  of 
Austerlitz  and  Alma;  two  daj^s  later,  Seine  water  taken 
above  the  sewer  at  Clichy;  three  daj's  after,  Seine  water 
drawn  below  this  same  sewer — that  is,  contaminated  by  sewer 
water. 

Moreover,  if  we  examine  the  transparency  of  the  water  in 
which  so  great  a  number  of  bacteria  multiply  with  such  rapid- 
'\\>y,  there  is  nothing  to  show  the  degree  of  infection  which  it 
attains;  the  clearness  of  a  water  is  not  a  characteristic  of  any 
value  in  micrographic  examinations. 

Experiment, — December  30th,  1886,  a  bottle  of  water  from 
the  Vanne,  after  having  been  subjected  to  immediate  enume- 
ration, is  placed  in  a  stove  at  the  steady  temperature  of  30°  C. 

Bacteria  to  the 
Cubic  Centimetre. 

Immediate  analysis,  Dec.  30th,  1886,  Tl 

Analysis  made  Dec.  31st,  1886,       .         .         71,000 

"     Jan.  3d,     1887,       .         .     1.070,000 

This  phenomenon  of  the  rapid  increase  of  bacteria  in  spring- 
waters  is  not  peculiar  to  the  waters  of  Paris;  all  very  pure 
spring-  waters  are  the  seat  of  similar  changes,  of  prompt  and 
characteristic  auto-infection. 

Experiment. — A  specimen  of  water  from  the  springs  of 
St.-Laurent,  four  or  five  miles  from  Havre  (lower  Seine),  ar- 
riving surrounded  by  ice,  showed — 

Bacteria  to  the 
Cubic  Centimetre. 

Immediately,  Sept.  20th,  1887,  ...  7 

Analyzed  Sept  21st,  1887,  .         .        .         3,200 

Analyzed  Sept.  26th,  1887,         .         .         .     800,000 
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From  this  date  the  number  of  micro- organisms  diffused  in  this 
water  slowly  decreased;  at  the  beginning-  of  the  year  1888 
there  were  less  than  100,000  bacteria  to  the  cubic  centimetre. 

These  examples  suffice  to  show  that  it  is  impossible,  with- 
out influencing-  the  analytical  results,  to  allow  the  tempera- 
ture of  the  water  to  rise  above  that  which  it  had  when  col- 
lected. 

Would  it  be  possible  to  preserve  the  exact  microscopic  com- 
position of  the  water  by  keeping  it  at  the  temperature  which 
it  possessed  either  on  emerging  from  the  soil,  or  in  the  pipes 
where  it  circulates  with  more  or  less  rapidity  under  constantly 
variable  pressure  ?    Experience  again  answers  in  the  negative. 

From  the  time  that  the  ordinary  conditions  of  a  water  are 
changed,  the  number  of  its  bacteria  increases;  consequently 
the  bacterial  changes  observed  are  not  due  solely  to  the  in- 
crease of  temperature. 

Experiment.— A.  bottle  of  water  from  the  Dhuis,  containing, 
when  taken,  ninety-five  microbes  to  the  cubic  centimetre,  is 
kept  during  forty-eight  hours  at  a  temperature  between  14.7° 
C.  and  15°  C,  only  2°  C.  above  the  natural  temperature  of 
this  water  circulating  in  the  aqueduct  of  Menilmontant.  Af- 
ter forty-eight  hours,  a  second  estimation  shows  119,000 
bacteria  to  the  cubic  centimetre. 

Experiment.— K  specimen  of  water  from  the  Vanne  (tem- 
perature 12°  C),  containing  forty-eight  bacteria  to  the  cubic 
centimetre  ten  minutes  after  taking  it  from  the  receiving 
tank  at  the  reservoir  of  Montrouge,  is  left  for  twenty-six 
hours  in  a  temperature  between  14.8°  C.  and  15.2°  C;  at  the 
end  of  this  time  it  contains  25,000  microbes  to  the  cubic  cen- 
timetre. 

If  a  degree  of  heat  slightly  above  the  proper  temperature 
of  the  water  is  incapable  of  preventing  the  multiplication  of 
these  microbes  held  in  suspension,  it  is  interesting  to  know 
whether  a  temperature  exactlj^  like  that  which  it  possessed  will 
prevent  these  changes  so  annoying  to  the  anal^'st. 

Experiment.— W3,teY  from  the  Vanne  shows  at  the  mo- 
ment of  its  collection  a  temperature  of  12.3°  C,  and  contains 
360  bacteria  to  the  cubic  centimetre;  it  is  left  for  fort.y-eight 
hours  between  12.1°  C.  and  12.3°  C.  At  the  end  of  two  days  it 
contained  17,800  microbes  to  the  cubic  centimetre. 

Finally  I  have  sought  to  discover  whether  a  temperature 


414  Bacteriological  Analysis  of  Water. 

lower  than  the  normal  temperature  of  the  various  waters  dis- 
tributed at  Paris  is  capable  of  preventing-  the  increase  of  bac- 
teria mentioned.  Here,  too,  it  is  proven  that  while  the  in- 
crease may  be  somewhat  less  marked,  still  it  certainly  takes 
place  with  great  rapidity. 

Experiment. — A  specimen  of  water  from  the  Dhuis,  taken 
at  the  aqueduct  of  Menilmontant,  containing  214  bacteria  to 
the  cubic  centimetre,  is  left  for  two  days  at  9.5°  C;  that  is,  at 
a  temperature  nearly  3°  C.  lower  than  that  which  it  possessed 
at  the  moment  of  collection.  After  forty-eight  hours  this 
water  contained  1,070  bacteria  to  the  cubic  centimetre. 

Experiment. — Water  from  the  Vanne,  containing-  origi- 
nally 170  bacteria  to  the  cubic  centimetre  at  a  temperature  of 
11.5°  C,  left  for  three  days  between  9°  and  10°  C,  showed  8,570 
bacteria  to  the  cubic  centimetre. 

But  before  discussing"  efficacious  methods  of  refrigeration, 
I  must  describe  the  means  of  taking  the  temperature  of  the 
water  without  altering  its  micrographic  composition,  and  the 
manner  of  maintaining  it  at  a  temperature  included  between 
that  of  the  surrounding  air  and  0°  C. 

The  sterilization  of  thermometers  maj'  be  effected  by  rapid 
scorching;  but  when  they  are  sensitive  and  their  scale  does 
not  go  be^^ond  50°  to  60°,  which  is  the  case  with  exact  instru- 
ments intended  to  measure  low  temperatures  with  precision, 
these  scorchings  are  very  imprudent;  it  is  better  to  accom- 
plish the  sterilization  hy  means  of  moist  air. 

For  this  purpose  the  thermometers  are  plunged  for  an  in- 
stant into  fuming  nitric  acid,  then  into  a  bottle. containing 
ammoiiiacal  air,  and  finally  passed  through  three  vessels  of 
sterilized  w^ater  at  a  temperature  of  110°  C.  I  have  never  seen 
a  thermometric  tube  intentionally  infested  with  spores  of  very 
refractor}"  bacilli  resist  this  treatment;  and  the  limpid  bouil- 
lons into  which  these  tubes  have  been  plunged  have  never 
shown  the  slightest  alteration. 

Aside  from  the  refrigerator,  which  will  be  described  later, 
to  maintain  water  at  a  temperature  varying  from  4°  C.  to  the 
temperature  of  the  surrounding  air,  I  use  an  apparatus  formed 
of  two  leaden  coils  which  I  have  not  had  occasion  to  men- 
tion; the  first  is  immersed,  according  to  necessity,  in  a  warm 
bath  or  a  cooling  mixture;  the  second  is  placed  in  a  cjiindrical 
box  very  carefully  wrapped  with  felt,  in  order  to  avoid,  as  fully 
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as  possible,  all  loss  of  heat  or  cold.  To  the  centre  of  this  sec- 
ond coil  the  bottle  of  water,  whose  temperature  is  to  be  kept 
at  a  given  degree,  is  attached. . 

If,  for  example,  we  desire  to  preserve  a  specimen  of  water 
at  13°  C.  in  the  Parisian  laboratories,  it  will  suffice,  without 
any  other  precaution,  to  allow  the  water  from  the  city  pipes 
to  flow  through  the  coil  which  surrounds  the  bottle  of  water; 
this  will  preserve  this  temperature  with  sufficient  accuracy. 

If  one  desires  to  obtain  a  degree  of  heat  above  13°  C,  and 
lower  tlian  the  degree  of  atmospheric  heat  which,  in  summer, 
ma3^  rise  to  28°  C.  and  30°  C,  we  prepare  a  bath  of  water  at 
about  4U°  C.  to  50°  C;  the  first  coil  is  then  plunged  into  this 
bath  and  the  flow  of  the  city  water  arranged  so  that  the 
water  reaching  the  second  coil,  which  surrounds  the  bottle,  has 
acquired  the  degree  of  heat  desired. 

The  repeated  trials  which  this  operation  necessitates  do  not 
take  long;  they  require  only  a  few  minutes  when  we  make  use 
of  a  reservoir  of  water  at  a  constant  level,  producing  a  uni- 
form flow,  and  when  Ave  are  careful  to  measure  the  tempera- 
ture of  the  water  at  the  outlet  of  the  coil  which  encircles  the 
bottle  of  water. 

For  temperatures  as  low  as  13°  C.  down  to  4°  C,  the  warm 
bath  which  holds  the  first  coil  is  replaced  by  cold  water  in 
which  blocks  of  ice  should  constantly  be  kept  floating,  so  that 
the  coil  will  be  immersed  in  water  at  4°.  Then  it  will  be  suffi- 
cient to  regulate  the  rapidity  of  the  flow  of  the  city  water  so 
that  its  temperature  shall  fall  to  5°  C.  or  6°  C. 

When,  in  bacteriological  studies,  we  wish  to  keep  the  tem- 
perature at  4°  C,  all  apparatus  can  he  done  away  with;  the 
vessel,  well  corked  and  surrounded  b}^  a  thin  sheet  of  gutta- 
percha or  rubber,  is  plunged  in  a  receptacle  full  of  water  in . 
which  ice  is  constantly  floating.  If  the  temperature  of  0°  C. 
is  absolutely  necessary,  every  one  knows  that  melting  ice  must 
be  employed;  then  it  will  be  indispensable  to  arrange  that  the 
water  produced  by  the  melting  ice  is  drawn  ofl  as  soon  as  it  is 
formed 

For  the  general  study  of  microbes  in  water,  these  various 
proceedings  cannot  be  ignored,  especially  when  refrigerators 
are  not  obtainable.  The  apparatus  composed  of  the  two  coils 
is  so  simple  that  every  experimenter  can  construct  it  for  him- 
self:  two  little  leaden  tubes  are  coiled  around  narrow,  strong 
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screws  or  a  strong  cylinder  of  the  required  size;  there  is  no 
need  of  skilled  hands,  for  this  apparatus,  I  repeat,  is  neither 
bulky  nor  difficult  to  construct. 

When  immediate  analysis  is  impossible,  the  water  must  be 
brought  down  to  a  much  lower  temperature  than  its  own 
without  delay;  as  we  shall  see,  the  cold  produced  by  melting 
ice  gives  sufficiently  satisfactory^  results. 

It  is  shown,  from  what  has  been  said,  that,  in  proportion  as 
the  cold  increases,  the  multiplication  of  bacteria  becomes  more 
difficult,  and  that  at  a  certain  degree  it  should  cease  entirely; 
from  this  it  would  appear  that  it  is  possible  to  preserve  the 
micrographic  composition  at  exactly  that  existing  at  the  mo- 
ment of  drawing.  Unfortunatel3^  this  is  not  so,  for  various 
reasons;  first  because  while  various  adult  bacteria  die  at  0° 
C,  others  among  them  increase  at  this  low  temperature.  It 
is  the  same  with  low  as  with  liigh  temperatures:  bacteria  are 
found  that  die  at  45°  C,  and  others  that  live  in  as  high  a  tem- 
perature as  70°  C. ;  there  is  no  absolute  certainty  in  this  mat- 
ter, and  it  has  often  been  affirmed  that  many  microbes  may 
be  developed  at  —  10°  C,  which  would  not  surprise  me. 

Cold,  as  I  have  proved  as  early  as  1882  in  blocks  of  ice 
from  Lake  Jonx  a  year  old,  is  not  very  pernicious  ordinarily 
for  the  majority  of  microbes;  MM.  Raoul  Pictet  and  Yung, 
of  Geneva,  were  able  to  subject  an  entire  series  of  common  or- 
ganisms, with  which  I  furnished  them,  to  a  temperature  lower 
tlian  100°  below  zero  for  thirty-six  hours,  without  destroying 
them.  But  waters  cannot  be  compared  with  cultures  where 
the  same  species  exist  by  the  million  with  every  degree  of  re- 
sistance; so  it  would  not  be  a  matter  of  surprise  if  prolonged 
cold  should  prove  destructive  to  some  microphytes. 

Meanwhile,  let  us  take  for  granted  the  fact  that  a  tem- 
perature of  0°  C.  seems  to  act  as  a  reliable  antesthetic  in  this 
sense,  that  in  ordinary  water  subjected  to  this  degree  of  cold 
the  number  of  microbes  does  not  sensibly  increase  during  peri- 
ods of  sufficiently  lengthy  duration. 

Experiments. — Water  from  the  Vanne,  containing  twenty- 
eight  bacteria  to  the  cubic  centimetre,  was  kept  at  an  aver- 
'age  temperature  of  3.3°  C.  (lowest  1.7°  C,  highest  4.9°  C.)  for 
twent3'-six  hours.  At  the  end  of  this  time  analysis  disclosed 
in  this  chilled  water  thirtj^  microbes  to  the  cubic  centimetre; 
this  proved  that  the  organisms  of  the  water  of  the  Vanne 
had  neither  diminished  nor  sensiblv  increased. 
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2d,  Water  from  St.-Laurent  (lower  Seine),  drawn  at  a 
street  well  in  the  vicinity  of  the  Hotel  de  Ville  du  Havre, 
showed,  on  its  arrival,  September  17th,  1887,  eight  bacteria  to 
the  cubic  centimetre;  fort\'-eig*ht  hours  after,  September  19, 
seven  bacteria. 

3d.  Another  analysis  of  the  water  of  Saint-Laurent,  taken 
at  a  street  well  in  the  vicinity  of  the  baths  of  Frascati :  im- 
mediate analysis,  September  27th,  showed  six  bacteria  to  the 
cubic  centimetre;  the  water  plunged  in  a  mixture  of  melting 
ice  showed,  September  28th,  twenty-four  hours  later,  7.5 
bacteria  to  the  cubic  centimetre. 

4th.  Another  analysis,  this  time  of  spring  water  gathered 
at  Saint-Laurent,  furnished  7.5  babcteria  to  the  cubic  Centi- 
metre, and  one  day  later,  October  1st,  8.3  bacteria  to  the  cubic 
centimetre. 

5th.  A  specimen  of  water  from  the  sand  pits  of  the  Loire, 
in  experiments  of  Engineer  in  Chief  Lefort,  arrived  in  ice,  show- 
ing fifty  bacteria  to  the  cubic  centimetre;  two  days  later  the 
same  specimen,  kept  at  0°  C,  showed  ninety  bacteria  to  the 
cubic  centimetre. 

The  refrigerating  power  of  melting  ice. seems,  then,  to  fur- 
nish the  means  to  this  desired  end;  that  is,  to  prevent  on  the 
one  hand  the  increase  of  bacteria  in  water,  and  on  the  other 
their  diminution. 

I  have  tried  to  preserve  a  steady  micrographic  composi- 
tion without  resorting  to  cold,  by  means  of  sulphuric  ether, 
chloroform,  and  various  ethers  of  the  fatty  series,  but  without 
satisfactory  results.  Generally,  the  number  of  microbes  dimin- 
ishes with  great  rapidity-,  only  to  increase  as  rapidly  when  the 
water  ceases  to  be  under  the  influence  of  the  auEesthetic.  Per- 
haps b}'^  constant  research  this  problem,  the  solution  of  which 
now  appears  to  me  very  difficult  and  even  impossible,  may  be 
solved. 

In  fact,  those  who  have  closely  studied  the  delicate  organ- 
isms called  bacteria  know  that  these  beings  have  an  ephemeral 
existence;  that  is,  of  very  limited  duration.  When  thej'  are 
unable  to  multiply,  at  the  end  of  a  certain  time  varying  from 
some  hours  to  some  days,  they  disappear  completely. 

Here  is  a  striking  example: 

Experiment. — Twenty  c.c.  of  water  micrographically  ster- 
ile (I  refer  to  water  distilled  at  from  30°  C.  to  35°  C.  in  an 
apparatus  entirely  of  glass,  sheltered  from  all  impurities  of  or- 
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g"anic  origin,  atmospheric  or  otherwise,  consequently  deprived 
of  the  nutritive  elements  habitually  diffused  in  ordinary  dis- 
tilled waters)  received  an  addition  of  two  drops  of  Vanne  water 
in  full  bacterian  activity. 

Bacteria  to  the 
Cubic  Centimetre. 

1st  enumeration,  immediate,  showed,        .         128 
2d  "  24  hours  after,  showed,  .  75 

3d  "  4  days         "  "  .  8.3 

Seven  days  later  four  grams  of  this  water  did  not  con- 
tain a  trace  of  organisms ;  at  the  end  of  a  week  there  remained, 
then,  less  than  five  of  the  2,560  bacteria  which  had  originally 
been  present. 

It  is  therefore  quite  positive  that,  when  the  bacteria  are 
rendered  motionless  through  cold  or  through  other  agents  in- 
capable of  exercising  a  harmful  effect  upon  them,  they  die  for 
the  sole  reason  that  their  term  of  life  is  very  short.  Based 
upon  this  fact  one  ought,  it  appears  to  me,  banish  from  the 
mind  all  hope  of  preserving,  for  any  length  of  time,  a  fixed 
number  of  bacteria  in  drawn  water. 

If,  we  notice,  in  the  experiments  reported  by  me,  waters  of 
the  Vanne,  of  Saint-Laurent,  and  of  the  Loire  preserve  a  toler- 
ably invariable  number  of  microbes,  it  is  because,  by  the  side 
of  the  microbes  which  die,  there  are  others  which  multiply; 
and  in  this  manner  a  sort  of  equilibrium  is  established  between 
the  number  of  deaths  and  births,  producing  the  illusion  of  in- 
variability in  the  number  of  germs  particular  to  each  species. 

Experiment. — Water  from  the  meadows  of  the  city  of  Tou- 
louse is  preserved  during  four  days  in  melting  ice.  Every 
twenty-four  hours  this  water,  which  shows  with  sufficient  accu- 
racy the  same  average  number  of  bacteria  (650  to  776),  is  sub- 
jected to  a  comparative  quantitative  anal3^sis  with  a  live  bac- 
terium of  a  violet  color  and  with  a  bacillus  with  a.  red  spot; 
these  two  species  rapidly  liquefy  the  gelatin.  Here  are  the 
results  of  this  quantitative  analysis: 

Colonies  to  the  Cubic  Centimetre. 


The  Violet 
Bacterium. 

The  Red 
Bacterium. 

At  the  immediate  analysis, . 
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3 

24  hours  after. 
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16 
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The  violet  bacillus  is  shown  in  this  experiment  to  possess 
little  resistance  ag-ainst  a  temperature  of  0°  C,  while  the  red 
bacillus  is  still  able  to  multiply  promptly  enough  m  this  tem- 
perature. 

The  fact  which  I  have  mentioned  is  observed  very  fre- 
quently. It  is  worthy  of  very  serious  consideration,  especially 
when  it  becomes  a  question  of  declaring-  whether  a  water  is  or 
is  not  pathog-enic;  it  may  be  so  at  the  moment  of  its  collec- 
tion, and  may  not  be  so  any  long-er  after  a  period  of  twenty- 
four  hours  in  ice. 

There  is  scarcely  any  need  of  reminding-  the  reader  by 
more  than  a  mention,  of  the  interesting-  researches  of  Dr. 
Justyn  Karlinski,  of  D'Emmerich  and  Pinto,  upon  the  manner 
of  action  of  the  typhus  bacillus  in  different  waters;  particu- 
larly the  celebrated  experiment  of  these  last  men  of  science, 
by  which  they  demonstrated  that  a  well,  intentionally  polluted 
with  200,000  typhus  bacilli  to  the  cubic  centimetre,  was  found 
absolutely  pure  at  the  end  of  seventy-two  hours.  Dr.  Kar- 
linski, in  his  analyses  of  canal  water  and  stagnant  water  kept 
at  a  temperature  a  little  below  8°  C,  did  not  find  a  single 
typhus  bacillus  at  the  end  of  twenty-four  hours,  although  both 
of  the  waters  had  been  charged  with  several  tens  of  thousands 
of  the  bacilli  of  Eberth  the  day  before. 

In  the  face  of  all  these  considerations,  it  appears  clear  that 
with  relation  to  the  presence  of  these  and  those  bacteria  in 
water  which  has  been  left  a  day  in  ice,  the  affirmations  of  bac- 
teriolog-ists  are  only  of  value  when  they  are  positive;  in  neg-a- 
tive  cases,  I  cannot  be  too  strong-  in  recommending  prudence 
and  reservation. 

It  remains  for  me  to  add  that  cold  at  0°  C.  does  not  exer- 
cise absolute  anaesthetic  power  upon  the  bacteria  contained  in 
certain  waters,  especially  those  strongly  charged  with  organic 
substances  or  mineral  salts,  which  act  as  a  medium  of  culture; 
in  this  class  I  consider  sewer  water,  privy  water,  sea  water, 
etc.  Among  the  researches  which  I  have  made  in  this  direc- 
tion I  will  quote  only  one  experiment: 

Experiment.— P^  specimen  of  sea  water,  taken  at  random 
several  miles  from  Havre,  reached  me  in  ice  November  17th, 
1887;  it  contained  at  the  immediate  analysis  150  bacteria  to 
the  cubic  centimetre.  This  specimen  kept  constantly  at  0° 
C.  showed,  twenty-four  hours  after,  520  bacteria  to  the  cub'c 
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centimetre.  November  21st,  that  is  four  clays  later,  the  num- 
ber of  bacteria  had  increased  to  1,750  to  the  cubic  centimetre. 

The  same  sea  water  left  twenty-four  hours  at  an  average 
temperature  of  20°  C.  showed  fabulous  numbers  of  bacteria — 
many  millions  to  the  cubic  centimetre. 

These  facts  being-  established,  I  will  be  much  more  brief  in 
my  description  of  practical  means  b^^  which  water  may  be 
conveyed  at  a  temperature  approaching  that  of  melting  ice. 

For  this  purpose  I  employ  the  chest  represented  by  Fig.  3, 
when  the  specimens  are  to  be  transported  by  rail. 

Th3  specimen  of  water  furnished  by  the  correspondent  is 
put  in  the  bottle  F,  with  proper  precautions,  corked,  and  sealed 
up  with  sealing-wax;  it  is  then  wrapped  in  paper  and  placed 
with  slight  friction  in  a  metallic  c^'lnidrical  box,  where  it  re- 


FiG.  3. — Refrigerator  fur  Lung  Voyages. 


mains  during  the  vo3'age,  sheltered  from  all  shaking,  conse- 
quently from  all  blows  which  might  break  it. 

This  first  box  is  placed  in  a  second,  larger  in  all  its  dimen- 
sions by  some  centimetres,  and  the  emptj'  space  is  filled  with 
sawdust.  This  system,  well  closed,  is  then  placed  in  a  much 
larger  metallic  box,  which  is  filled  with  ice  broken  into  large 
pieces.  In  summer,  for  journeys  that  last  thirtj^-six  hours  (as 
I  have  assured  myself  by  sending  from  those  parts  of  France 
most  remote  from  Paris),  it  requires  six  to  nine  pounds  of  ice. 

Finally,  this  third  and  last  box,  very  firmlj^  closed,  is  buried 
in  sawdust  in  a  wooden  chest,  B,  furnished  with  a  hinged  top 
and  a  handle,  P.  The  agent  then  delivers  it  without  anj^  de- 
lay to  the  messengers,  with  orders  to  have  it  reach  its  destina- 
tion as  quickly  as  possible. 

As  a  precautionary  measure,  the  box  should  be  sealed  at 
its  departure,  and  reach  the  analyst  with  the  seals  intact. 


Bacteriological  Analysis  of  Water.  421 

If  the  water  is  to  be  conveyed  for  some  hours  only,  one 
may  make  use  of  a  little  portable  chest  lined  with  zinc,  filled 
with  ice,  in  the  midst  of  which  the  bottle,  protected  by  its  dou- 
ble envelope,  is  placed. 

I  have  received  from  some  correspondents  other  systems 
of  iceboxes,  from  among  which  I  will  mention  one  which  per- 
mits the  simultaneous  transportation  of  several  specimens  of 
water. 

In  a  zinc  box,  square  or  circular,  are  introduced,  carefully 
lowered  upon  wooden  supports,  the  bottles  or  the  flasks  con- 
taining- the  water.  This  box  is  placed  in  the  centre  of  a 
wooden  chest  and  surrounded  by  a  mixture  of  ice  and  sawdust; 
tinally,  this  chest  is  again  placed  in  the  middle  of  a  second  and 
much  larger  one  and  again  covered  on  all  sides  with  a  thick 
bed  of  sawdust;  then  the  whole  is  solidly  nailed  up.  The  ice 
melts  slowly  in  the  sawdust,  and  the  cold  produced  is  very 
great.  The  temperature  of  the  air  found  in  the  central  box 
containing  the  specimens  always  remains  below  4°  C.  In  the 
ice-chests  which  I  have  constructed,  the  temperature  may  de- 
scend to  0°  C. ;  but  from  the  time  that  the  quantity  of  melted 
water  becomes  considerable,  the  temperature  slowly  ascends 
and  maj'  reach  4°  C.  when  the  ice  is  almost  completely  melted. 

It  is  evident,  then,  that  the  various  apparatuses  are  some- 
what imperfect,  and  that  we  should  consider  it  fortunate  when 
the  water  chilled  at  its  departure  arrives  at  a  temperature 
below  5°  C. 

In  conclusion  I  will  repeat  what  I  stated  at  the  beginning 
of  this  chapter:  whenever  it  is  possible  the  micrographical  an- 
alysis of  water  should  be  accomplished  upon  the  very  spot 
where  it  is  found. 


CHAPTER   III. 

QUANTITATIVE  ANALYSIS. 

I.  General  Remarks  upon  the  Processes. 

In  phj'sical  and  natural  sciences,  exactitude  of  the  means 
of  investigation  is  of  tlie  highest  importance;  for  tlie  more 
perfect  the  methods  employed,  the  more  quickly  are  discovered 
the  laws  which  govern  the  phenomena  to  be  investigated.  In 
general  we  should  mistrust  expeditious  and  too  easy  methods, 
which  often  carrj^  with  them  numerous  causes  of  errors  capa- 
ble of  altering  the  accuracy  of  the  results,  or  of  giving  only 
approximations  with  which  a  conscientious  experimenter 
should  not  content  himself. 

On  the  other  hand,  long  and  complicated  processes,  which 
require  assistants,  expensive  materials,  laboratories  well  fur- 
nished with  apparatus,  are  greatly  faulty  by  placing  such  spe- 
cial researches  into  the  hands  of  a  too  limited  number  of  ob- 
servers and  of  resisting"  popularization  for  a  long  time.  Of 
these  difficult  methods  of  application  I  will  not  speak  at 
length  in  this  study;  I  wish;  above  all,  to  be  simple,  and  to 
describe  methods  of  operation  which  can  be  used  by  mere 
novices  in  bacteriolog3^ 

Moreover,  by  so  doing,  I  will  harm  no  one;  for.  the  author 
himself  is  the  promoter  of  processes  of  enumeration  of  bac- 
teria which  are  considered  full  of  difficulties.  I  will  not  deny 
that  the  enumeration  of  bacteria  by  cultivation  in  bouil- 
lon requires  very  extensive  facilities,  much  patience,  and  a 
considerable  quantity  of  materials — precisely  the  three  things 
in  which  beginners  are  ordinarily  lacking.  Nevertheless  I 
must  assert  that  analyses  based  upon  the  cultivation  in  liquids 
present  numerous  qualities  which  outweigh  in  precision  and 
exactness  the  so-called  plate  method,  and  that  finally  my  pro- 
cess has  the  merit  of  being  generally  applicable. 

Briefly,  it  consists  in  diluting  the  water  to  be  analyzed  in 
such  a  manner  that,  in  one  hundred  specimens  of  bouillon  to 
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which  the  specimen  has  been  added,  twenty  or  twent3^-flve  at 
the  most  ma^^  be  altered  by  the  bacteria.  If  one  possessed 
in  advance  sufficiently  exact  ideas  concerning-  the  number  of 
microbes  in  the  water,  this  process  could  easily  be  applied ;  but 
most  often  we  do  not  possess  such  knowledge,  and  then  it  is 
necessary  to  resort  to  numerous  preliminary  analyses  or  to  de- 
cide upon  several  series  of  estimations  with  dilutions  of  vari- 
ous and  graduated  powers. 

This  is  the  only  defect  of  fractional  analyses,  if  such  a  diffi- 
cult}^ can  be  called  a  defect. 

But  does  any  one  believe  that  it  is  sufficient  to  use  the 
plates  of  gelatin,  in  order  to  dispense  with  the  necessity  of 
dihitions  and  fractional  cultivations  ?  This  idea  would  be  ab- 
solutely, erroneous,  and  the  experimenter  who  prides  himself 
upon  never  resorting  to  dilutions,  shows  that  he  is  very  ignor 
rant  of  the  requirements  of  an  analyst. 

Let  us  take  an  example:  Here  is  water  recently  drawn 
from  the  Vanne;  let  us  prepare  a  plate  with  a  drop  of  this 
water;  suppose  that  the  number  of  bacteria  in  this  spring 
water  at  the  moment  of  drawing-  be  equal  to  400  to  the  cubic 
centimetre,  and  that  twenty-five  drops  fallen  from  the  pipette 
weigh  one  g-ram,  the  plate  furnishing  sixteen  colonies.  Let 
us  wait  until  the  same  liquid  has  changed  after  some  days, 
in  the  vessels  in  which  it  was  gathered;  then  let  us  prepare  a 
new  plate  under  the  same  conditions,  and  we  shall  see  it 
charged  with  2,500  and  sometimes  even  a  larger  number  of 
colonies.  With  a  drop  of  sewer  water,  the  number  of  colonies 
may  var\'  from  25,000  to  250,000  to  the  plate. 

It  is  clear  therefore,  that  on  account  of  the  impossibility 
of  convenient]}'  counting  so  great  a  number  of  spots  and  points 
in  a  necessarily  restricted  space,  previous  dilution  of  the  water 
is  essential,  whatever  may  be  the  process  chosen  for  the  bac- 
teriological analj'sis. 

I  have  just  mentioned  the  fact  that  plates  furnish  2,500,  25,- 
000,  or  250,000  colonies,  from  1,000  colonies  distributed  upon 
0.1  mq,  of  surface;  the  enumeration  of  bacterian  islets  becomes 
laborious,  difficult,  and  inaccurate,  even  with  the  aid  of  ruled 
plate,  especially  if  the  bed  of  gelatin  is  of  any  thickness.  The 
colonies  which  are  displaced  by  the  chang-e  of  direction  of  the 
visual  ra^'s  may  be  counted  twice  or  not  at  all.  But  that  is 
the  least  defect. 
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There  is,  in  addition,  a  strong"  objection,  which  I  entered 
long-  ago,  to  tlie  exclusive  uses  of  plates  of  gelatin,  and  to 
which  there  has  not  as  yet  been  a  satisfactory  response. 

Experience  shows  that  the  microscopic  org-anisms  of  water 
are  more  readily  revived  than  the  dried  g"erms  drifting 
through  the  atmosphere,  but  that  nevertheless  they  require 
fifteen  days  of  incubation  in  the  g-elatin,  exposed  to  20-22°  C, 
in  order  to  appear  in  a  clearly  visible  manner  as  habitual 
forms  of  colonies.  On  the  other  hand,  it  is  established  that 
an  average  of  twenty  bacteria  from  water,  spread  upon  a 
plate  of  one  square  decimetre  (after  deducting  for  mould,  the 
destructive  and  liquefying  power  of  which  is  very  considerable), 
fluidify  the  nutritive  substratum,  partially'  or  totally,  before 
the  end  of  the  second  week.  In  inoculating  more  than  twenty 
bacteria,  therefore,  upon  a  plate  of  gelatin  of  a  given  surface, 
we  generally  find  it  absolutely  necessary  to  enumerate  the 
microbes,  often  definitely,  before  a  certain  number  of  bacteria 
have  had  time  to  become  visible — that  is,  numerable. 

Time  of  incubation  of  bacteria  of  water,  inoculated  in  plates 
of  gelatin  kept  at  20°  to  22°  0. : 
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sonable  liquefactions)  the  plates  of  gelatin  at  the  end  of  the 
first  week,  we  fail  to  take  account  of  a  quarter  of  the  colonies; 
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this  is  an  error  of  twentj'-five  in  the  one  hundred:  hence  it  is 
necessar3^  tliat  the  analyst  be  warned  about  this. 

When,  in  place  of  twenty  bacterian  colonies,  a  plate  shows 
500,  1,000,  or  more,  it  is  readily  understood  to  what  errors  the 
experimenter  is  exposed.  From  my  own  analysis,  a  plate  of 
one  square  decimetre  of  surface,  which  held  500  colonies  direct 
from  the  water,  is  no  longer  appreciable  after  the  fourth  day; 
that  is,  the  analyst  can  only  take  account  of  thirty-eig'ht  to 
thirty-nine  in  each  one  hundred  of  the  living-  bacteria  con- 
tained in  the  liquid  under  enumeration.  One  can  conceive 
how  much  these  premature  reading's  are  to  be  regretted,  and 
how  difficult  it  is  to  escape  the  conclusion  that  the  factors  re- 
sulting- from  this  defective  mode  of  experimenting-  are  always 
too  feeble,  consequently  inaccurate.  It  was  in  order  to  guard 
ag-ainst  this  inconvenience  that  some  attempts  were  made  to 
curb  the  encroaching-  activity  of  certain  microbes;  but,  to  m3'- 
knowledge,  these  laudable  efforts  have  not  been  crowned  with 
success. 

The  remedy  for  this  is  to  inoculate  the  plates  with  the  least 
possible  number  of  germs;  in  other  words,  to  attenuate  and 
dilute  the  water  to  almost  nothing-,  as  is  done  in  the  method  I 
have  used  for  thirteen  or  fourteen  years. 

Contrary  to  the  mode  of  proceeding-  of  some  of  my  rivals, 
before  pronouncing-  upon  the  value  of  a  method,  it  is  my  cus- 
tom to  stud}^  it  for  a  long-  time  (several  years  if  necessary) 
and  then  to  bring-  a  respectable  number  of  facts  to  the  support 
of  my  assertions. 

To  sustain  this  theory  of  mine,  I  shall  produce  statistics 
g-athered  in  1889  and  1890,  showing-  how  many  plates  20  cq. 
of  surface,  inoculated  with  one,  two,  three,  four,  and  five  col- 
onies, have  reached  the  fifteenth  day  without  becoming-  the 
seat  of  liquefaction  widespread  enough  to  hinder  quantitative 
enumeration. 

Statistics. — 13,954  plates,  inclosed  in  conic  flasks  of  0.05  m. 
diameter  at  the  base,  were  utihzed  from  January,  1889,  to  Octo- 
ber, 1890,  for  the  microscopic  analysis  of  Avater  bj^  the  method 
which  will  be  hereafter  described  under  the  title  of  "  the  mixed 
process." 

Of  this  number,  820  showed  mould  associated  or  unasso- 
ciated  with  the  colonies  of  bacteria;  I  eliminate  them  because, 
of  these  820  plates,  662  were  liquefied  before  the  fifteenth  day; 
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and  I  wish  to  consider  here  onl^-  liquefa(;tions  produced  by  the 
bacteria. 

There  remained,  then,  13,134  plates  of  gelatin,  which  gave 
the  following-  results : 

6,4GS  showed  no  colonies. 
6,071  showed  from  one  to  five  colonies. 
595  showed  six  or  more  colonies. 

As  I  desire  to  rema,in  in  the  most  unfavorable  position  to- 
ward the  theory  which  I  sustain,  I  again  eliminate  the  595 
plates  which  exhibited  more  than  five  colonies,  and  twenty-six 
in  the  hundred  of  the  cases  of  liquefaction  before  the  fifteenth 
day. 

There  remained,  then,  C,071  plates  presenting  one,  two 
three,  four,  or  five  colonies,  in  the  following  proportions: 

Colonies. 

3,005  plates  presenting, 1 

1,407       «      •        ''  2 

930       "  "  3 

423       "  "  4 

307       "  "  5 

1st.  Of  3,005  plates  presenting  one  colony,  194  (6.4  in  the 
100)  were  liquefied  before  the  fifteenth  daj'. 

2d.  Among  1,407  plates  presenting  two  colonies,  135  (9.5 
to  the  100)  were  liquefied  before  the  fifteenth  day. 

3d.  Among  930  plates  presenting  three  colonies,  121  (or  9.5 
to  the  100)  were  liquefied  before  the  fifteenth  daj'. 

4th.  Of  422  plates  presenting  four  colonies,  67  (or  15.8  in  the 
100)  were  liquefied  before  the  fifteenth  day. 

5th.  Finally,  of  the  307  plates  presenting  five  colonies,  53 
(or  17.2  to  the  100)  Avere  liquefied  before  the  fifteenth  da3^ 

I  think  it  unnecessary  to  repeat  that  inoculations  which 
give  upon  each  plate  five  or  more  colonies  will  show  upon 
analysis  at  least  twentj^-six  to  the  one  hundred  cases  of  li- 
(juefaction  before  the  end  of  the  fifteenth  daj^ — the  leng'th  of 
time  required  for  the  hatching  of  the  bacteria. 

It  follows,  then,  from  the  preceding  statistics  that  we  should 
reduce  the  number  of  bacteria  intended  for  development  upon 
plates  of  gelatin  to  one,  two,  or  three  colonies  at  the  most  for 
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each  plate  of  20  cq.,  or  to  five,  ten,  or  fifteen  if  the  plate  is  five 
times  larg-er  and  presents  one  square  decimetre  of  surface. 

The  negative  results  of  each  experiment  should  not  occupy 
the  attention  of  the  observer  who  operates  upon  numbers  of 
plates;  too  many  colonies,  on  the  other  hand,  will  always  show 
variations. 

That  is  to  sa3%  it  appears  to  me  that  we  again  fall  into  the 
method  of  fractional  inoculation,  with  this  difference :  that  the 
only  advantage  which  the  gelatin  on  plates  presents  is  to 
surprise  the  operator  when  he  finds  that  the  number  of  bac- 
teria is  ten  to  fifteen  times  greater  than  that  which  he  ex- 
pected. 

In  order  to  obtain  a  satisfactory  result  with  bouillon,  the 
number  of  negative  inoculations  should  var^^  from  seventy- 
five  to  eighty -five  to  the  one  hundred;  these  limits  are  really 
a  little  too  elastic,  and  force  even  the  most  experienced  to  prac- 
tise several  series  of  experiments ;  then  he  will  be  at  liberty  to 
choose  those  inoculations  which  present  only  twenty  to  the 
one  hundred  cases  of  alteration;  this  requires  the  use  of  seve- 
ral hundred  specimens  of  bouillon  and  requires  one  or  more 
assistants. 

My  method  has  evidently  not  found  favor  among  the  strong 
partisans  of  gelatin  plates;  but  when  it  has  been  criticised  in 
France  and  abroad,  I  always  maintained  that  it  has  been  im- 
perfectly understood  and  badly  applied,  so  that  they  have 
never  been  placed  under  the  same  conditions  as  when  I  use  it 
myself.  MM.  Petri  and  Mead-Bolton,  notably-,  who  tried  to 
prove  it  defective,  were  unsuccessful  except  in  working  outside 
of  the  boundaries  within  which  the  process  of  fractional  in- 
oculation gives  positive  results;  on  the  contrary,  every  time 
they  have  experimented  within  this  limit,  the  numbers  which 
they  have  obtained  have  been  better  than  those  furnished  by 
gelatin  plates;  and  I  may  also  add  that  they  proved  their  ex- 
periments b^^  means  of  a  number  of  specimens  of  bouillon, 
which  I  would  scarcely  use  for  preliminary  analyses. 

Besides  these  causes  of  error  which  I  mention,  and  which 
are  surely  produced  when  too  many  germs  are  planted  upon 
the  gelatin  plates,  there  are  others  equall^^  worthy'  of  mention. 
One  of  them  is  the  impossibility  of  raising  the  temperature  of 
the  plates  above  23°  or  24°  C.  without  liquefying  the  sub- 
stratum; there  are,  however,  many  organisms,  some  of  great 
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importance,  which  are  never  sensibly  developed  at  22°  to  24°  C. 
Among-  them  we  may  mention  the  bacillus  of  tuberculosis,  of 
diphtheria,  and  many  other  ordinary  kinds  which  are  easily 
cultivated  in  bouillon  heated  to  between  30°,  40°,  and  60°  C. 

There  also  exist  several  classes  of  micro-organisms  for 
which  gelatin  proves  an  unfruitful  medium.  We  will  mention 
incidentally  some  bacilli  found  in  urine,  several  nitrifying-  or- 
g-anisms  investigated  by  Winogradsky,  who  has  established 
by  this  negative  medium  a  very  curious  process  of  separating 
the  ordinary  microbes;  this  process  consists  in  finding  organ- 
ized agents  of  nitrification  precisely  where  the  gelatin  does 
not  present  even  the  smallest  colony. 

I  must  also  warn  the  experimenter  that  the  microphytic 
spots  are  not  usuall}^  brought  to  a  state  of  purit^^  by  the  cul- 
tures. It  is  sufficient,  in  order  to  be  convinced,  to  take  these 
colonies,  inoculate  the  bouillon,  then  to  form  plates  with  this 
bouillon.  Most  often  heterog-eneous  colonies  appear  upon  the 
jelly  which  the  microscope,  as  well  as  culture  and  examination 
by  biochemical  processes,  show,  belong  to  entirely  different  or- 
g-anisms. 

I  can  also  mention  other  inconveniences  due  to  the  fact  that 
gelatin  softens  so  readily.  These  general  liquefactions  may 
be  observed  in  the  laboratories  in  summer  when  the  tempera- 
ture rises  above  25°  C,  and  cause  a  regular  slaughter  of  plates 
if  they  are  not  placed  in  cellars  or  in  ice-boxes  sheltered  from 
the  heat  of  July  and  August.  But  it  is  not  my  intention  to 
begin  by  discouraging  the  beginner.  I  prefer  to  say  that  the 
process  devised  by  Dr.  Robert  Koch  undoubtedly  shows  pro- 
g-ress  in  the  study  of  micro-organisms.  This  process  was  cer- 
tainly not  indispensable  to  the  development  which  science 
owes  to  the  memorable  work  of  M.  Pasteur;  however,  in  facili- 
tating the  study  of  bacteria  and  gaining  an  access  of  a  large 
number  of  students  to  micro-biology  by  the  application  of 
solid  media,  this  German  savant  has  given  a  rapid  impetus  to 
the  knowledge  which  this  science  has  acquired  during  the  last 
few  years. 

II.  Quantitative  Analysis  and  the  Apparatus  Required. 

As  most  natural  waters  contain  a  sufficiently  large  num- 
ber of  bacteria,  varying  in  each  case,  the  first  difficult}'  of  the 
analyst  is  to  know  in  what  proportion  to  plant  the  specimens 
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received,  in  order  to  obtain  in  the  bouillon  or  upon  the  plates 
a  convenient  number  of  colonies;  if  the  number  be  too  small, 
the  result  may  be  considerably  influenced  by  a  chance  inocula- 
tion; if  too  large,  the  preceding-  pages  have  shown  what 
errors  may  be  produced;  the  first  problem  to  be  solved  is  to 
know  to  what  degree  the  dilution  should  be  carried. 

The  very  pure  spring  waters  should  contain  from  one  to 
one  hundred  microbes  to  each  cubic  centimetre;  spring  water 
accidentally  or  periodically  contaminated  by  earth  vvashed 
into  it  by  rain  or  by  a  strong  current  of  water,  is  much  more 
impure;  the  number  of  bacteria  that  it  furnishes  may  vary 
from  100  to  1,000  and  sometimes  reaches  several  millions.  The 
water  of  streams  and  rivers  contains  an  amount  of  microbes 
which  generally  varies  from  10,000  to  100,000.  Sewer  water 
contains  a  dozen  millions  of  bacteria  in  the  same  volume;  and 
slop  water,  dirty  and  fetid,  stagnating  in  marshes,  the  liquid 
of  stationary  cess-pools,  may  show  several  hundred  millions 
to  the  cubic  centimetre. 

The  source  of  a  water  is  a  valuable  fact  to  know,  for  the 
experimenter  may  thus  avoid  the  expense  of  unnecessary 
analyses.  But  this  indication  often  leads  him  astray;  he 
who  desires  the  bacteriological  analysis  of  water  sometimes 
thinks  it  his  dut^^  to  leave  the  anal^^st  in  ignorance  of  the 
nature  of  the  liquid  furnished,  in  order  undoubtedly  that  the 
results  obtained  shall  not  be  influenced  by  preconceived  ideas. 
Others  believe,  with  justice,  that  preconceived  ideas  should 
yield  to  determined  facts;  it  is  for  this  reason  that  they  place 
false  labels  upon  the  flasks,  misrepresenting  the  proper  con- 
ditions. Finally,  there  exists  a  last  class  of  persons  who 
amuse  themselves  by  complicating  the  already  sufficiently 
arduous  work  of  the  bacteriologist,  b}'  mixing  clean  and  dirty 
water,  in  adding  to  magnificently  pure  spring  water  some 
drops  of  a  putrefied  liquid,  with  the  evident  mtention  of  test- 
ing the  sagacity  of  the  operator,  and  perhaps  also  to  laugh  at 
his  expense  if  he  does  not  discover  the  fraud.  The  bacterio- 
logical processes  are  to-da^',  fortunately,  sufficientl}'  certain  to 
reveal  these  frauds;  even  a  micrographic  novice  could  (all  the 
more  if  the  specimen  came  to  him  in  good  condition)  believe  in 
an  error  on  his  part  by  which  an  incomplete  sterilization  of 
the  medium  had  been  effected. 

However,  there  occur  cases  relatively  frequent,  in  which 
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the  waters  given  for  testing  reveal  nothing  to  the  operator 
which  can  be  of  use  as  a  guide  to  liim ;  I  allude  to  those  which 
bear  the  label  of  well  or  cistern  water.  One  well  water  will 
be  as  pure  as  spring  water,  while  containing  as  many  bacteria 
as  the  most  impure  water  of  the  river  or  canal.  In  these 
doubtful  cases  one  should  not  hesitate  to  proceed  to  a  quadru- 
ple or  quintuple  analysis  Avith  dilutions  varying  from  1 : 1,000 
to  1:100,000.  The  preliminary  analyses  may  abridge  this 
work,  but  they  have  the  defect  of  delaying  the  analysis  itself 
for  at  least  twenty- four  hours. 

Dilution  of  the  Water. — This  is  the  name  given  to  the 
operation  designed  to  increase  1  c.c.  of  a  given  water  to  ten 
times,  a  hundred,  a  thousand  times  its  volume,  and  by  means 
of  a  special  medium  purged  of  germs  by  heat.  This  special 
liquid  can  be  distilled  water  or  ordinary  water  sterilized  by 
the  heat  of  110°  C.  Ordinary  water  usually  gives  a  tolerably 
abundant  precipitate  of  carbonate  of  lime;  this  maj'  be  elimi- 
nated by  boiling  for  a  few  minutes  and  then  filtering. 

In  order  to  dilute  water  1 :  10,  it  is  necessary  to  add  to  1  c.c. 
of  the  water  9  c.c.  of  sterilized  water;  in  order  to  dilute  it  to 
1:100,  99  c.c;  to  1:1,000,999  c.c.  of  water  freed  from  germs, 
etc.;  but  in  order  to  dilute  it  1 : 1,000,000,  it  would  be  necessary 
to  add  1  c.c.  of  impregnated  water  to  100  litres  of  sterilized  wa- 
ter; this  operation  would  scarcel3^  be  practicable,  and  the  diffi- 
culty is  surmounted  as  follows: 

The  water  is  first  diluted  to  1 : 1,000 ;  then  of  this  water  at 
1 : 1,000, 1  c.c.  is  introduced  in  a  second  litre  of  sterilized  water. 
Thus,  in  order  to  dilute  water  to  1 : 1,000,000,  two  litres  of 
water  only  need  be  employed.  Although  these  operations  are 
very  simple,  thej''  must  be  made  with  great  care:  the  water 
to  be  analyzed  must  be  so  agitated  as  to  distribute  through  it, 
in  as  homogeneous  a  manner  as  possible,  the  bacteria  which 
the  cold  has  precipitated  to  the  bottom  of  the  bottle,  or  those 
which,  being  deprived  of  locomotion,  naturally  remain  on  the 
inner  surface  of  the  vessels  b}'  reason  of  their  superior  density 
as  compared  to  water.  The  second  flask  is,  in  its  turn,  shaken 
,  for  a  long  time  before  we  use  the  liquid  contained  in  it,  either 
for  direct  inoculation  or  for  diluting  to  a  second  power. 

If  these  directions  be  neglected,  we  obtain  in  the  specimen 
of  natural  water  too  pure  or  too  impure  a  liquid,  according  as 
the  pipette  is  plunged  less  deeply  or  more  deepl^^  into  the 
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water;  the  dilutions  will  present  no  homogeneity-,  and  one 
may  happen  upon  a  current  containing-  few  or  no  germs:  the 
theorj^  of  the  dilution  is  to  distribute  as  exactly  as  possible 
the  same  number  of  microbes  in  each  cubic  centimetre  of  the 
medium;  I  know  that  this  rarely  occurs  in  practice,  and  that 
with  care  we  may  obtain  approximate  results,  sometimes 
identical  with  the  double  experiments  made  for  this  purpose. 

In  order  to  conveniently  dilute  the  water,  I  emplo^^  bottles 
and  flasks  of  a  capacity  varying  from  20  c.c.  to  two  litres;  the 
necks  of  these  bottles  are  furnished  with  round,  movable  caps 
(see  Fig".  4) ;  I  prefer  the  flask  M,  whose  shape  renders  it  very 
firm,  and  whose  very  large  body  facilitates  the  shaking  of  the 
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Fig  4.— Bottles    eor   Cultures   and 
Dilutions. 
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-Pipettes  Gauged  and  Grad- 
uated, Sterilized, 


liquid  and  permits  the  dilution  to  be  elfected  under  excellent 
conditions.  We  may  also  make  use  of  ordinar}'  flat-bottomed 
bottles  the  necks  of  which  are  provided  with  a  good  wad  of 
cotton  batting;  this  must  be  removed  when  making  the  dilu- 
tion, so  as  to  admit  the  introduction  of  the  little  pipette  contain- 
ing the  water  to  dilute  with,  and  must  be  replaced  immedi- 
ately after,  when  it  is  to  be  shaken.  It  is  advisable  to  have  a 
series  of  such  bottles  of  different  sizes,  containing  a  fixed  quan- 
tity of  sterilized  water,  readj^  for  use.  I  will  close  these  in- 
structions with  the  advice  to  subdivide  the  specimens;  to  take 
away,  for  instance,  a  quarter  of  a  cubic  centimetre  from  1  c.c. 
of  the  water  to  be  analj'zed;  that  is  to  say,  to  obtain  on  an 
average  four  specimens  (instead  of  one)  representing  the  exact 
composition  of  the  liquid  mass. 
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Pipettes  for  Inoculating. — In  micro-biological  analyses  we 
maj^  use  pipettes  of  1  c.c,  2  c.c,  3  c.c,  4  c.c,  and  5  c.c.  capa- 
cit3%  measured  and  graduated  or  not  in  fractions  of  a  cubic 
centimetre,  and  in  such  a  condition  that  these  glass  instru- 
ments may  be  accurately  freed  from  germs.  They  may  be 
sterilized  by  the  flame,  according  to  need ;  nevertheless  it  is 
infinitely  more  convenient  and  rapid  to  have  in  advance  a  cer- 
tain quantity  of  these  pipettes  perfectly  aseptic.  Fig.  5  shows 
the  manner  in  which  I  maintain  these  instruments  sterilized 
at  200°  C.  for  one  hour.  In  order  to  keep  them  free  from  all 
outside  contamination,  they  are  contained  in  tubes  closed  by  a 
tight  wad  of  cotton.  When  we  wish  to  use  them,  this  wad  is 
set  on  fire  and  the  pipette  is  withdrawn  from  its  protecting 
sheath,  free  from  all  impurity.  All  these  little  instruments 
are  narrow  at  their  upper  end,  and  furnished  with  a  wad 
{b,  h')  of  spun  glass,  in  order  to  keep  out  dust  from  the  fingers 
and  surrounding  air. 

For  subdividing  natural  or  diluted  water  drop  b.y  drop,  the 
graduated  pipettes  cannot  be  highly  recommended,  as  this 
operation  requires  previous  handling  during  which  several 
drops  usually-  escape  from  the  apparatus;  for  my  part,  I  pre- 
fer to  use  uniform  pipettes  made  of  a  simple  tube  of  glass 
tapered  off,  whose  capillar3^  opening  permits  an  escape  of  nearly 
twenty-five  drops  to  the  gram.  Every  one  can  make  these 
little  instruments  for  himself,  rejecting  all  those  which  give' 
less  than  240  and  more  than  260  drops  of  distilled  water  for 
ten  grains.  These  pipettes  are  likewise  provided  with  a  wad 
of  spun  glass  at  the  narrow  upper  opening:  they  may  be  ster- 
ilized collectively,  to  the  number  of  100  or  200,  b3'  plunging 
them  point  downward  m  a  strong  bed  of  spun  glass  contained 
in  a  suitable  vessel;  at  the  moment  of  using  them,  the\^  are 
rapidly  passed  through  the  flame  so  as  to  burn  the  germs 
which  may  have  deposited  themselves  on  their  outer  surface. 

Vessels  for  Culture. — For  holding  the  bouillons  destined 
for  the  inoculation  and  culture  of  schizom3'cetes,  I  know  from 
actual  practice  only  the  flasks  of  Freudenreich  (see  Fig.  4,  the 
bottles  F,  F',  F" ;  and  Fig.  6),  which  are  a  happy  modification 
of  Pasteur's  flasks;  they  consist  of  bottles  of  all  sizes,  pro- 
vided with  movable  tubular  caps  or  stoppers.  For  the  same 
purpose,  test-tubes — little  tubes  with  cotton-wool  wads  at  the 
neck — have  been  recommended.     Most  of  these  vessels  are  too 
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unstable,  and  the  removal  of  the  wads  is  a  minute  operation 
which  involves  numerous  chances  of  infection,  whatever  the 
precautions  may  be  with  which  we  surround  them. 

The  first  expense  of  the  Freudenreich  bottles  is  quite  high; 
most  of  the  makers  charge  eighty  francs  per  hundred;  this 
price  is  excessive,  and  might  be  lowered  to  one-half  if  the 
orders  were  numerous  enough  to  excite  competition. 

In  the  preparation  of  plates,  the  boxes  of  Petri,  in  very 
general  use  in  bacteriological  laboratories,  often  serve  the  pur- 
pose; but  I  have  not  thought  it  proper  to  adopt  them  in  my 
researches.  I  find  fault  with  them  first  for  presenting  too 
large  a  surface  and  insufficiently  aseptic  fastening;  by  dimin- 
ishing the  diameter  of  these  boxes  encased  one  within  the 
other,  we  might,  it  is  true,  remove  the  first  objection;  but  the 
second  still  exists.  However  rapid  the  removal  of  the  mi- 
crobes developed  in  these  boxes,  it  is  rare  that  the  organisms 


Fig.  6.— The  Freudenreich  Flask.      Fig.  7.  -Conical  Flask  for  Cultdre  in  Plates. 

of  the  air  do  not  deposit  themselves  upon  the  surface  of  these 
plates;  hence  they  ought  to  be  discarded  after  having  been 
opened  several  times. 

If  many  colonies  are  sown  upon  these  beds  of  gelatin,  as 
is  done  in  these  analyses  (which  I  condemn  when  used  quanti- 
tatively) the  methodical  examination  of  the  colonies  is  not 
possible  in  consequence  of  the  time  that  these  observations 
occupy  and  the  great  number  of  openings  and  closures  which 
microscopic  preparations  require.  These  openings  should 
be  very  rare,  and  made  so  as  to  preserve  the  surface  of  the 
gelatin  from  the  dusts  of  the  air;  consequently  the  apparatus 
of  Petri  does  not  conform  to  these  legitimate  requirements. 

For  the  boxes  of  Petri,  which  I  have  mentioned  as  incon- 
venient, we  may  substitute  conical  fiasks  with  movable  tubu- 
lar stoppers  (see  Fig.  7);  these  are  much  easier  to  use;  for 
my  analyses,  I  have  them  made  in  several  diametres:  0.03 
m.  to  0.12  m.,  at   the  base.     I  advise  procuring  them  of  a 
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diameter  varying-  from  0.05  m.  to  0.06  m.,  as  the3'  then  are 
most  adapted  to  the  necessities  of  the  operator.  Wlien  tlie 
diameter  of  the  base  is  too  large,  tlie  management  of  tlie  col- 
onies under  the  microscope  is  too  laborious;  while  with  flasks 
of  0.05  m.  to  0.06  m.  at  the  base,  it  is  easy  to  take  away  with 
a  wire  of  platinum,  rectilinear  or  slightly  curved  (if  the  colony 
is  placed  at  the  periphery),  the  quantity  of  culture  necessary 
for  examination  or  inoculation. 

The  narrowness  of  the  neck  of  flasks  is  generally  a  guar- 
anty against  infection  from  outside  if  we  are  careful  to  turn 
the  vessel  upside  down  or  to  incline  it  laterally.  If  the  plate 
of  jelly  be  invaded  by  a  liquefying  colony,  this  manoeuvre  is 
evidently  no  longer  possible;  but  then  we  can  imagine  that, 
through  an  opening  of  a  square  half-centimetre,  two  hundred 
times  less  germs  will  fall  than  through  an  opening  of  one 
hundred  square  centimetres,  which  is  the  case  with  the  boxes 
of  Petri. 

In  order  to  avoid  the  inconveniences  which  these  last 
apparatuses  present,  Esmarch  has  advocated  plates  rolled  in 
tubes;  these  are  obtained  by  introducing  into  a  sterilized  test- 
tube  the  still  liquid  mixture  of  water  (for  analysis)  and  gela- 
tin, and  revolving  this  tube  in  a  vessel  of  cold  water  until  the 
jelly  is  completely  formed.  This  process  is  without  doubt  sim- 
ple and  ingenious;  but  the  "fishing"  for  the  colonies  with  the 
platinum  wire,  if  one  may  employ  this  expression,  is  very  diffi- 
cult and  often  impossible,  even  for  those  whose  eye  and  hand 
are  not  lacking  in  steadiness. 

III.  Nutritive  Media. 

Nothing  can  be  more  diverse  than  the  nutritive  media  em- 
ployed by  bacteriologists  for  the  culture  of  micro-organisms. 
In  order  to  facilitate  the  study  of  these  media  we  will  divide 
them  into  two  great  classes :    1.  Liquid  media :  3.  Solid  media. 

Liquid  Media. 

These  liquid  media  may  again  be  divided  into:  1.  Natural 
liquid  media.     2.  Artificial  liquid  media. 

Then,  forming-  a  third  subdivision,  the  natural  and  artificial 
liquid  media  can  be  sterilized  at  a  low  or  at  a  high  tempera- 
ture. 
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Natural  Liquids  Sterilized  by  Cold.— In  this  group  may 
be  placed  the  fluids  of  animals  and  the  juices  of  fruits  and  of 
veg-etables.  Among-  the  animal  liquids  may  be  mentioned 
urine,  the  serum  of  blood,  the  serous  liquids  issuing-  from 
hydroceles,  milk,  the  parotid  saliva  of  animals,  the  aqueous 
humor  of  the  e3'e,  etc. 

When  we  take  sufficient  antiseptic  precautions— that  is, 
when  we  remove  these  various  liquids  from  the  animal,  and 
shelter  them  from  atmospheric  impurities  as  M.  Pasteur  was 
the  first  to  do— they  remain  unaltered  indefinitely  and  may  be 
used  immediately  for  the  culture  of  various  micro-organisms. 
But  if  the  removal  of  these  liquids  has  not  been  perfectly  anti- 
septic, it  is  necessary  before  using-  them  to  ritl  them  of  con- 
taminating-  germs. 

Mr.  Chamberland  describes  the  manner  of  taking  the  blood 
contained  in  its  blood-vessels,  from  the  living- 
or  dead  animal  as  follows:  ^/P^ 

"  The  process  consists  in  passing-  the  blood  /f 

from  the  animal's  body  into  a  smged  appa-  /^ 

ratus  containing  pure  air,  and  then  alio  wing- 
it  to  remain  in  communication  with  the  outer  / 
air.  This  result  is  very  easily  accomplished  J^ 
by  the  aid  of  glass  tubes  having  the  form  / 
indicated  by  Fig.  8.  These  tubes  are  heated  / 
in  a  gas  furnace,  after  putting-  a  stopper  of  ' 
cotton  in  at  a;  if  we  make  use  of  a  living  fig.  s.-chamber- 
animal,  a  vein  or  artery  is  laid  bare,  into  ''^''°'^  ^'''^^^*=- 
which  an  incision  is  made,  and  the  pointed  end,  which  has 
been  cut  off  and  passed  through  the  flame,  is  introduced.  The 
blood  flows  of  itself;  the  flow  may  be  facilitated  by  aspirating- 
through  the  tube  a;  the  pointed  end  is  then  closed  by  a  lamp. 
"  In  preparing-  a  dead  animal,  we  take  the  heart  of  an  ani- 
mal just  killed— at  a  slaughter-house,  for  instance;  pierce  its 
wall  by  the  aid  of  a  scorched  scalpel,  and  plunge  into  it  the 
pointed  end  previously  cut  off  and  scorched.  We  aspirate 
through  the  tube  a,  etc." 

It  is  often  easier,  when  the  liquid  can  be  readily  filtered,  to 
purge  it  of  all  organsims,  by  passing  it  through  solid  sub- 
stances whose  pores  are  fine  enough  to  prevent  the  passag-e 
of  bacteria.  For  this  purpose  M.  Pasteur  first  employed 
gypsum;  porcelain  has  been  used  with  equal  success  bv  MM 
XII— 29 
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Gautier  and  ChambeiiaiKl.  For  lay  part,  I  have  shown,  long 
before  Dr.  Hesse,  that  asbestos  in  rolls  of  filter  paper  answers 
the  same  purpose  in  sterilizing  liquids  ("  Les  Organismes  Vi- 
vants  de  I'Atmosphere,"  1883,  j).  162). 

Fig.  9  represents  the  apparatus  vvhich  served  for  my  first 
attempt  at  filtration  through  gypsum.  It  is  composed  of  a 
flask  with  a  long  and  slightly  conical  neck  narrowed  below 
its  third  part  (see  A).  Below  the  narrow^  part,  the  capillary 
point  p  is  passed  through  the  lamp  ;  above  this  same  narrow 
part  is  placed  a  wad  of  asbestos  of  convenient  firmness,  a, 
upon  which  is  placed  a  layer  of  wet  plaster  t,  7  cm.  to  8  cm. 
thick.    The  formula  for  the  latter  is  the  following: 

Water,         .         .         .         .         .         .         .         .46 

Plaster  used  for  modelling",       .        .        .         .51 

Asbestos  powdered, 3 

Total, 100 

The  apparatus  thus  prepared  is  dried  for  one  week  or  two, 
at  a  stove  kept  at  40°  C,  then  the  temperature  is  raised  slowlj' 
to  between  170°  and  180°  C.  The  object  of  this  last  heat  is 
to  destroy  the  germs  diffused  over  the  inner  surface  of  the 
flask  and  those  brought  by  the  wad  of  asbestos,  the  plaster, 
and  the  water  emploj^ed  in  wetting  it,  and  also  to  bake  the 
plaster;  that  is,  to  form  anhydrous  sulphate  of  calcium. 

In  order  to  start  this  sterilized  filtering  apparatus,  we 
commence  b}^  soaking  the  plug  of  baked  plaster-of-Paris  with 
water;  the  plaster  under  the  action  of  this  liquid  is  hj'drated 
with  an  escape  of  heat  perceptible  to  the  hand.  This  previous 
moistening  has  the  advantage  of  making  the  adherence  of  the 
filter  to  the  glass  tube  more  perfect  and  of  driving  out  the 
air  from' the  pores  of  the  plaster. 

.  The  filter  properly  soaked,  the  lateral  point  of  the  instru- 
ment is  scorched,  broken,  and  plunged  in  a  flask  of  water  ster- 
ilized at  110°  0. ;  by  expansion,  40  c.c.  to  50  c.c.  of  air  are  ex- 
pelled from  the  flask,  which  after  chilling  is  replaced  \iy  an 
equal  volume  of  microscopically  pure  water. 

This  water,  brought  to  the  boiling-point  and  rapidlj^  vapor- 
ized, escapes  from  the  lateral  capillary  point  in  the  form  of  a 
continuous,  hissing  jet  of  steam;  after  some  minutes,  the 
greater  part  of  the  air  in  tlie  flask  is  replaced  by  the  steam; 
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now  we  need  only  seal  the  capillary  point  p,  which  is  not  diffi- 
cult. The  vapor  in  condensing-  produces  a  considerable  va- 
cuum; as  a  result,  the  juices  or  liquids  to  be  sterilized  are 
drawn  into  the  tubular  body  of  the  apparatus  and  enter  the 
flask  h  after  passing-  through  the  plaster. 

Fig-.  9  represen  s  (A)  an  instrument  in  use;  a  larg-e  funnel 
e  collects  the  liquid  to  be  sterilized  and  leads  it  to  the  plaster 
filter.  The  same  fig-ure  shows  (B)  a  second  system  differing- 
from  the  first  in  the  addition  of  a  refrig-erator  desig-ned  to  pre- 
vent putrefaction  in  the  liquids  under  experiment. 


Fig.  9. — I'la-ster  Filters. 

For  this  apparatus,  which  has  the  ciefect  of  saturating-  the 
sulphate  of  lime  with  the  liquid  submitted  to  filtration,  I  have 
substituted  another  (see  Fig-.  10),  formed  of  a  strong'  vessel 
of  silver-plated  copper;  it  has  a  larg-e  neck  furnished  with  a 
cylindrical  plate  of  bronze,  capable  of  holding,  by  means  of 
eig-ht  screws,  a  cylindrical  piece  B,  also  silvered;  the  latter  has 
at  its  lower  end  a  ledg-e  designed  to  support  the  metallic  dia- 
phrag-ms  and  various  stoppers,  and  lined  by  a  paste  of  quick- 
lime cemented  to  the  wall  of  the  cj'linder  by  insoluble  cement 
unalterable  at  200°  C.  The  upper  part  of  this  same  cylinder 
may  have  a  tray  C  provided  with  a  tube  desig-ned  to  conduct 
the  liquid  to  the  filter.  I  have  had  made  by  Golaz,  the  maker 
of  this  apparatus,  other  cylinders  provided  with  a  thread  on 
the  inner  surface,  into  which  screws,  with  the  aid  of  a  strong- 
key,  a  stopper  of  drilled  bronze,  which  holds  tightlj'  the  roll  of 
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asbestos  or  of  filtering-  paper  or  of  other  porous  substances 
unalterable  or  scarcely  affected  by  temperatures  of  150°  to 
180°  C;  the  stopper  then  remains  in  place  until  the  end  of  the 
filtration.  Two  faucets  are  placed  on  this  bottle;  one,  R,  high 
up  upon  the  neck,  is  intended  to  control  the  vacuum  in  the 
vessel  or  to  let  the  air  escape ;  the  other,  below,  R',  is  intended 
for  emptying  the  filtered  liquid.  The  cylinder,  provided  with 
its  very  dry  stopper,  is  fastened  to  the  copper  bottle,  a 
washer  of  lead  being-  placed  between  the  surfaces,  which  would 
otherwise  adhere;  then  the  api^aratus  is  heated  for  two  hours 


.J./. 

Fig.  10.— Filtering  Apparatus  for  High  Pressures. 


either  to  about  180°  C.  or  in  the  digester  to  110°  C.  The  ves- 
sel is  then  cooled;  faucet  R  is  furnished  with  an  India-rubber 
tube  containing  a  glass  joint  which  holds  a  sterilized  wad;  it 
is  placed  in  communication  with  any  instrument  which  will 
produce  a  vacuum,  while  the  liquid  is  drawn  into  the  C3dinder 
B  by  the  pressure  of  the  air  or  under  higher  pressure  accord- 
ing to  the  nature  of  the  filtering  substance  and  of  the  liquid 
to  be  sterilized.  The  operation  finished,  the  upper  stopcock 
R  is  carefully  opened ;  then,  by  means  of  a  metallic  tap  screwed 
to  stopcock  R'  we  distribute  the  filtered  liquid  intended  for 
inoculation  into  sterilized  flasks. 

Porcelain  filters  are  undoubtedly  much  preferable  to  the 
various  apparatuses  which  I  have  just  described;  it  is  for  this 
reason  that  I  use  only  Chamberland's  bougies  in  all  my  latest 
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analyses.  This  convenient  instrument,  like  digestors,  has  had 
obstinate  criticism;  it  has  been  accused  of  an  incapability  of 
filtering-  too  thick  substances  and  of  allowing-  milk  to  pass 
with  difficulty;  this  cannot  be  denied :  paper  itself,  whose 
pores  are  much  larg-er,  filters  neither  mud  nor  thick  jellies. 
But  the  mean  side  of  the  spirit  of  these  opposers  appears  when 
they  assert  that  the  porcelain  boug-ies  cannot  retain  microbes 


Fig.  n.— Filtering  Apparatus  Constructed  with  Chamberland's  Bougie. 

when  the}'  are  cracked  or  when  they  present  defects  of  con- 
tinuity. I  will  not  even  name  the  author  of  this  extraordinary 
discovery;  I  prefer  to  leave  him  in  the  g'lory  of  modestly 
triumphing  over  this  incontestable  fact. 

For  the  filtration  of  liquids  by  Chamberland's  bougie,  I 
have  adopted  in  my  laboratory  the  arrangement  reproduced 
in  Fig.  11. 

It  is  composed  essentially  of  two  tall  beakers  M  and  N; 
M  receives  the  liquid  to  be  filtered,  N  receives  the  filtered 
liquid;  the  stopcock  R",  furnished  with  a  glass  point  movable 
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by  means  of  India  rubber,  serves  to  distribute  the  sterilized 
liquid,  cold,  into  the  vessels  previously  sterilized  either  by  the 
dig-ester  at  110°  C.  or  in  the  hot-air  bath  at  180°  C. 

When  we  wish  to  undertake  the  sterihzation  by  filtration 
of  an  alterable  liquid,  we  begin  by  placing  the  vessel  N,  united 
to  the  porcelain  bougie  B  by  means  of  an  empty  India-rubber 
tube,  into  the  digester  for  one  hour.  After  this  is  dona  and 
after  chilling  it,  we  fasten  the  tube  whicli  unites  the  bougie  to 
the  vessel  with  bands  of  India-rubber;  then  by  the  flow  of  the 
liquid  in  vessel  V,  g-overned  by  a  stopcock,  we  fill  the  vessel 
M,  at  the  same  time  aspirating*  energeticalh'  by  means  of  the 
rubber  tube  A;  the  three-way  cock  R'  must  occupy  the  posi- 
tion indicated  in  the  figure. 

Under  the  influence  of  atmospheric  pressure,  the  liquid  in- 
troduced into  vessel  M  passes  into  the  porcelain,  is  sterilized, 
and  passes  into  vessel  N,  which  it  fills  witli  more  or  less  rapid- 
ity according  to  its  nature;  when  this  vessel  is  almost  full, 
aspiration  at -A  is  suspended,  stopcock  R  closed,  and  stop- 
cock R'  is  arranged  as  indicated  at  R'";  this  causes  a  re-estab- 
lishment of  the  atmospheric  pressure  in  vessel  N,  for  the  outer 
air  enters  it  after  being  filtered  through  the  wad  V . 

We  then  proceed  to  distribute  the  filtered  liquid  after  hav- 
ing broken  and  scorched  the  movable  g-lass  point  of  stopcock 
R".  This  operation  effected,  this  point  is  again  sealed,  aspira- 
tion again  established,  and  stopcock  R"  arranged  as  shown  in 
the  figure;  finally  stopcock  R  is  opened,  renewing",  of  course, 
the  flow  of  the  liquid  from  vessel  V,  which  had  been  suspended 
during  the  emptying  of  vessel  N.  The  vessel  refilled,  it  is 
emptied  as  before,  and  so  on.  The  most  delicate  part  of  this 
operation  is  the  construction  of  the  instrument  in  such  a  man- 
ner as  to  prevent  all  leakage;  if  the  rubbers  are  not  bound 
with  elastic  threads,  if  the  stopcocks  R  and  R"  are  not  care- 
fully greased  with  vaselin,  as  well  as  the  large  rubber  stopper 
which  closes  vessel  N  and  the  stopper  which  opens  stopcock 
R,  air  may  penetrate  through  the  least  fissures  and  carry 
g-erms  into  the  liquid  filtered  through  the  Chamberland  bougie. 
The  liquids  which  can  easily  be  sterilized  by  means  of  the  ar- 
rangement just  indicated  are:  urine,  diluted  serum  of  blood, 
diluted  albumen  of  qs:,^,  the  lymphatic  fluid,  the  serous  liquids 
of  hydroceles,  etc. ;  also  the  juices  of  fruits  of  herbaceous  plants 
(juice  of  apples,  pears,  grapes,  liquids  of  cabbages,  turnips. 
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carrots),  which  are  readily  obtained  by  cutting-  up  the  fruits 
and  herbs,  pounding  them  in  a  mortar,  and  straining-  under 
pressure  in  a  strong-  linen  bag.  Tlie  liquids  obtained  are  first 
strained  through  bolting-cloth,  then  filtered  through  paper, 
and  finally  drawn  through  the  bougie. 

I  prepare  the  juice  of  meat  by  macerating  it  for  one  hour 
at  35°  C,  using  equal  parts  of  water  and  chopped  meat;  the 
mixture  is  pressed,  the  collected  juice  neutralized,  then  passed 
through  fine  bolting-cloth  and  subjected  to  filtration  through 
porcelain;  in  this  particular  case,  we  must  work  rapidly  or  use 
refrigerating  mixtures  to  keep  the  liquids  intended  to  be  ster- 
lized  at  about  0°  C,  for  it  sometimes  happens  that  at  the  end 
of  some  hours  this  juice  exhibits  signs  of  putrefaction. 

When  the  liquid  to  be  filtered  through  the  Chamberland 
bougie  is  muddy  or  thick,  the  porcelain,  wiiich  at  first  furnishes 
a  considerable  quantity  of  liquid  with  sufficient  rapidity,  is  ob- 
structed, and  the  liquid  falls  into  the  sterilizing  receptacle 
only  drop  by  drop.  To  remedy  this,  vv^e  cease  aspiration,  a 
second  vessel  full  of  clear  water'is  substituted  for  M,  and  with 
the  aid  of  a  sponge  or  toothbrush  the  outer  wall  of  the  bougie 
is  w^ashed;  then  everything  is  put  back  in  position,  filtration 
begins  again  and  goes  on  rapidly.  I  will  not  dwell  upon  the 
macerations  which  may  be  prac- 
tised aseptically;  there  are  pro- 
cesses which  are  much  less  accu- 
rate, and  which  will  never  enter 
into  the  practice  of  laborato- 
ries; I  merely  wish  to  mention 
them. 

To  water  freed  from  living 
organisms,  we  add  either  mus- 
cular fiesh  taken  from  a  healthy 
animal  a  few  minutes  after  its 
death,  or  flesh}'  parts  of  fruits, 
of   green    or  tender   vegetables 

(turnips,  potatoes),  which  are  obtained  wnth  the  aid  of  heated 
cutters  and  whose  contents  are  emptied  by  scorched  shafts 
into  the  flasks  or  bottks  of  sterilized  water;  the  latter 
can  then  be  left  open  upon  a  glass  plate  covered  with  a  bell- 
jar  (see  Fig.  12).  These  experiments  are  sometimes  contra- 
dictory: the  hquid  in  the  vessels  is  muddy,  and  putrefaction 


Fig.  12.— Apparatus  for  Preparing 
Sterilized  Macerations. 
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appears  in  the  organic  matter  tliat  has  been  macerated;  but 
it  is  eas3'  to  recognize  in  most  cases  tliat  this  is  due  to  the 
accidental  inoculation  of  a  microbe;  with  a  little  skill  and 
care,  we  may  obtain  a  really  remarkable  number  of  successes 
(ninety-five  in  one  hundred). 

For  this  purpose  it  is  necessar^^  to  work  in  the  open  air 
after  a  rainj^  period,  far  from  all  habitation,  and  to  avoid  all 
operative  defects  which  might  favor  the  \&cy  germs  which  we 
wish  to  avoid.  Mr.  Chamberland  was  able  to  obtain  pure  in- 
fusions of  fresh  kidney  beans  taken  directl}-  from  their  green 
shells.  Long  before  our  experiments,  M.  Pasteur  proved  that 
the  juice  of  grapes  taken  from  their  very  interior  does  not 
contain  a  single  living  organism.  Much  more  recently,  in 
the  "  Annales  de  rinstitut  Pasteur/'  M.  Fernbach  made  the 
same  experiments  with  a  similar  arrangement  to  that  em- 
ploj^ed  by  me,  and  his  conclusions  are  identical  with  those  I 
published  eight  or  ten  years  ago,  either  in  the  "  Annuaires  de 
Montsouris,"  or  in  vc^y  work  upon  the  *'  Organismes  Vivants 
de  1' Atmosphere." 

Natural  Liquids  Sterilized  by  Heat. — There  is  no  advan- 
tage in  sterilizing  by  heat  the  liquids  secreted  by  animals  or 
vegetables;  for  these  liquids  usually  contain  albuminous  prin- 
ciples coagulable  above  60°  or  70°  C,  and  hence  possess  a  nu- 
tritive power  which  is  lacking  after  they  have  been  very  much 
heated.  Urine,  of  all  the  liquids  secreted  by  the  animal  econ- 
omy, is  perhaps  the  one  liable  to  least  injury  from  boiling  and 
from  a  temperature  in  the  neighborhood  of  110°  C. 

Artificial  Nutritive  Liquids  Sterilized  by  Cold. — In  this 
category  of  media  may  be  classed  bouillons  or  similar  com- 
positions containing  volatile  substances  (carbonate  of  am- 
monia, alcohol,  etc.)  or  decomposable  by  heat.  The  artificial 
media — which  may  be  prepared  by  incorporating  albuminoid 
liquids  with  w^ater  or  bouillon,  serum,  lymph,  or  juices  of  vege- 
table origin — also  belong  to  this  category. 

Artificial  Nutritive  Liquids  Sterilized  by  Heat. — In  bac- 
teriological laboratories,  a  great  variety  of  nutritive  liquids 
is  used;  these  may  be  divided  as  follows: 

1st.  Liquids  called  mineral. 

2d.  Bouillons  prepared  extemporaneously  either  with  Lie- 
big's  extract  of  meat  or  with  Cil)il's  extract. 

3d.  Bouillons  of  beef,  veal,  chicken,  fish,  etc.,  pure  or  with 
peptones. 
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4th.  Bouillon  of  pure  peptone. 

5th.  Decoctions  of  mushrooms  (yeast,  eatable  mushrooms, 
mildew,  mycelium). 

6th.  Finally,  infusions  of  turnips,  cabbage,  grass,  etc. 

1st.  The  first  liquids,  called  mineral,  were  prepared  by 
Pasteur  in  order  to  show,  contrary  to  the  views  of  Liebig,  that 
so-called  alcoholic  fermentation  may  take  place  in  the  ab- 
sence of  all  plastic  matter.  By  inoculating  living  globules  of 
yeast  in  a  liquid  of  the  following  composition: 


Distilled  water,  . 
Candied  sugar,  . 
Ashes  of  a  gram  of  yeast, 


Parts. 

100.000 

10.000 

0.0T5 


M.  Pasteur  succeeded  in  obtaining  alcohol  in  as  consider- 
able quantity  as  one  could  ask  for.  This  experiment,  so  easy 
of  reproduction,  was  a  sad  blow  to  the  theories  of  fermenta- 
tion universally  held  about  1860  by  chemists  of  every  nation- 
alit3\ 

The  solution  of  Pasteur,  very  appropriate  for  the  nourish- 
ment of  mildews  and  some  bacterian  species  that  are  planted 
in  it  in  an  adult  state,  is  less  favorable  to  the  revival  of  germs 
of  the  air  or  of  water.  Professor  Cohn,  of  Breslau,  subse- 
quently modified  this  liquid  by  taking  away  the  candied  sugar 
evidently  too  favorable  for  the  nutrition  of  mould  fungi;  his 
formula  is : 

Parts. 

Distilled  water, 100 

Tartrate  of  ammonium, 1 

Ashes  of  yeast, 1 

Later  still  this  liquid  was  subjected  to  some  happy  modifi- 
cations; phosphate  and  sulphate  of  magnesium  were  added, 
and  its  composition  was  thus  fixed  as  follows : 

Parts. 

Distilled  water, 200.0 


Tartrate  of  ammonium, 
Phosphate  of  potassium, 
Sulphate  of  magnesium, 
Tribasic  phosphate  of  calcium, 


20.0 

20.0 

10.0 

0.1 


Thus  prepared,  Cohn's  liquid  is  not  at  all  sensitive  to  the 
action  of  bacteria  germs;  yet  exposed  in  places  where  dust 
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abounds,  or  when  some  drops  of  water  are  added,  it  becomes 
muddy  and  putrefies. 

M.  Roliin,  Jaksch,  and  many  other  experimenters  iiave  re- 
commended liquids  of  this  nature  appropriate  for  the  develop- 
ment of  one  or  several  particular  species;  ever3^  one  can  imi- 
tate them,  and  thus  it  may  be  seen  how  many  nutritive  liquids 
can  be  formed  from  mineral  and  crystallized  elements. 

2d.  For  some  time  previous  to  the  employment  of  decoc- 
tions of  meats  for  the  culture  of  bacteria,  a  bouillon  was  pre- 
pared in  laboratories  from  Liebig-'s  extract.  The  bouillon 
which  I  used  for  a  long-  time  in  my  experiments  at  the  Obser- 
vatory was  prepared  by  dissolving  in  one  litre  of  water  fifty 
grams  of  meat  extract  commercially  known  as  "extractum 
carnis  Liebig";  when  dissolved,  it  was  neutralized  by  heat 
with  soda.  Brought  to  the  boiling-point  and  filtered,  this  solu- 
tion should  have  no  effect  upon  color  reagents.  This  bouillon 
sterilized  at  110°  C.  furnishes  a  very  light  white  deposit,  in- 
soluble in  water,  which  the  microscope  shows  is  formed  of  a 
shining  powder  with  irregular  grains;  these  can  easily  be  dis- 
tinguished as  living  microbes  and  their  spores.  Under  the 
action  of  light  this  liquid,  of  a  fine  red  amber  color  after  its 
preparation,  changes  color  from  day  to  day  and  acquires  at 
length  a  very  pale  yellow  tint.  Thus  obtained,  the  Liebig 
bouillon  possesses  at  18°  C.  a  densitj^  of  1.034.  The  sterilized 
bouillon  Liebig  is  about  seven  times  less  sensitive  than  the 
bouillons  of  peptonized  beef.  With  Cibil's  extract,  analogous 
bouillons  are  prepared  and  used  for  the  culture  of  certain  bac- 
teria which  find  in  this  kind  of  medium  ver}'  abundant  sub- 
stantial nourishment;  other  microscopic  species  never  grow 
in  it. 

3d.  I  prepare  the  bouillon  of  beef  by  making  a  decoction, 
for  five  hours,  of  one  kilogramme  of  lean  beef  in  four  litres  of 
water;  the  bouillon,  skimmed  from  the  time  it  begins  to  boil, 
is  left  standing  after  it  is  made  ;  then  the  fat  is  taken  out  by 
filtration  through  a  wet  cloth;  then  it  is  neutralized  b^^  caustic 
soda.  This  done,  it  is  boiled  for  ten  minutes,  filtered  through 
paper,  and  its  volume  increased  to  four  litres.  The  cloudy 
bouillons  of  meat,  opalescent,  sIoav  to  clarify,  furnishing  de- 
posits even  a  month  after  manufacture,  are  always  bouillons 
which  have  not  been  deprived  of  fat  or  insufficiently  boiled 
after  neutralization. 
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This  decoction  possesses  at  20°  C.  a  density  of  about  1.003; 
evaporated  on  tlie  water-bath,  it  furnislies  fifteen  .^-rams  to 
the  litre  of  a  dry,  brittle,  perfectly  soluble  extract,  not  granu- 
lar, hut  transparent  like  strongly  colored  gum  arable,  of  an 
agreeable  taste,  ditfering  essentially  from  that  anti-h^-gienic 
substance  sold  under  the  name  of  Liebig's  extract  of  meat. 
By  adding  to  the  beef  bouillon  ten  grams  of  sea  salt,  we  obtain 
a  salted  bouillon  remarkable  for  its  sensibility  to  germs  of  the 
air  and  water;  its  densit^^  then  becomes  1.009. 

Bouillons  are  prepared  in  the  same  way  with  the  muscular 
flesh  of  veal,  of  chicken,  rabbit,  fish,  etc.;  with  the  animal  or- 
gans liver,  spleen,  pancreas,  lungs,  etc.  These  last  bouillons 
are  often  very  cloudy  after  their  preparation,  and  filter  with 
great  difficulty;  they  may  be  made  perfectly  transparent  by 
first  carefully  taking*  away  the  fat  after  complete  cooling"  and 
then  clarifying-  them  by  means  of  the  albumen  of  ^^^,  as  will 
be  shown  some  pages  farther  on  in  connection  with  the  prep- 
aration of  solid  nutritive  media. 

4th.  Mixed  bouillons  formed  by  the  decoction  of  muscular 
flesh  and  peptone  have  also  been  substituted  for  pure  beef 
bouillon ;'for  my  part,  I  do  not  see  what  advantage  there  can 
be  in  employing  these  mixtures.  Bouillons  of  peptone  are 
generality  more  sensitive  with  regard  to  bacteria  than  the  de- 
coctions of  meat  prepared  with  the  precautions  I  have  indi- 
cated ;  moreover,  they  have  the  advantage  of  being  ver^^ 
•easil^^  prepared,  and  capable,  so  to  speak,  of  a  mathematical 
enumeration. 

I  wish  to  add  here  some  desidercda  relating  to  the  adop- 
tion of  the  same  nutritive  media,  in  order  that  the  analyses  of 
different  experimenters  may  be  easily  compared. 

I  will  propose,  for  example,  to  give  the  bouillon  used  for 
quantitative  analysis  of  water  the  following  composition: 

Grams. 

Peptone, 'JO.OO 

Sea  salt, 5.00 

Wood  ashes, 0.10 

Ordinary  water,          .         .         .         .         .  1,000.00 

The  water  is  heated,  the  salt  and  peptone  are  dissolved, 
the  wood  ashes  added,  and  the  mixture  is  then  brought  to  the 
boiling-point  for  some  minutes.    The  water  is  slightly  alkaline. 


446  Bacteriological  Analysis  of  Water. 

because  the  ashes  and  peptone  commonly  possess  an  alkaline 
reaction;  then  during-  ebullition  we  add  some  drops  of  a  weak 
solution  of  tartaric  acid,  in  order  to  render  the  liquid  as  neu- 
tral as  possible.  More  concentrated  bouillons  of  peptone  have 
been  recommended  on  the  supposition  that  the  alterability  of 
these  nutritive  liquids  depended  upon  the  more  or  less  intense 
disturbance  which  micro-organisms  might  produce  in  it;  this 
conclusion  is  not  supported  by  facts:  the  alterability  of  a 
bouillon  is  not  in  proportion  to  the  quantity  of  nutritive  sub- 
stance added ;  on  the  contrary,  beyond  a  certain  limit,  it  be- 
comes inversely  proportionate  to  the  weight  of  the  peptone 
employed;  for  the  peptone  Chapoteaut  which  I  use,  this  limit 
is  about  30  to  the  1,000. 

Gelatin  of  a  nutritive  powder  nearl}^  corresponding  to  that 
of  bouillon  presents  the  following-  composition: 

Grams. 

Peptone, 20.00 


Sea  salt. 
Ashes, . 
Gelatin, 
Water, 


5.00 

0.10 

100.00 

1,000.00 


.5th.  Acid  or  too  alkaline  g-elatins  are  to  be  avoided,  and 
especially  the  commercial  gelatins,  which  have  been  antisep- 
tic from  the  moment  of  their  preparation,  by  unscrupulous 
makers,  for  the  purpose  of  preventing  their  turning  while- 
drying.  It  will  be  well  to  employ  gelatin  Coignet  No.  1,  or  the 
Nelson  gelatins  sold  in  threads. 

Vegetable  jellies,  lichen  and  agar,  are  much  less  favorable 
for  the  revival  of  microbes;  moreover,  as  ordinary  gelose  or 
agar  dissolves  only  at  high  temperatures  (65-75°  C),  it  is  still 
ver3^  warm  at  the  time  when  it  is  ready  for  the  preparation  of 
the  plates;  several  delicate  species  already  resist  40°-50°  C. 
with  difficulty. 

The  decoctions  of  mushrooms,  of  large  mycelium,  and  nota- 
bly' yeast  of  beer  have  been  prepared  with  a  view  to  favoring' 
the  multiplication  of  some  microphytes.  These  decoctions  are 
often  muddy  and  need  clarification  by  means  of  the  wiiite 
of  egg. 

6th.  Finally,  even  the  bouillons  of  turnips,  cabbage,  hay, 
sweetened  or  unsweetened,  have  been  utilized;  that  of  hay. 
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which  has  enjoyed  so  great  a  reputation  in  England  and 
Germany  is  the  very  worst  to  use:  its  degree  of  sensibility 
with  regard  to  microbes  places  it  among  the  so-called  mineral 
liquids;  while  decoctions  of  cabbage  leaves  and  turnips  are 
more  liable  to  putrefaction  than  bouillon  Liebig. 

Solid  Media. 

These  media  may  also  be  divided— 
1st.  Into  natural  solid  media. 
2d.  Into  artificial  solid  media. 

I  will  add  to  these  subdivisions  a  third  class  of  mixed 
solid  media,  prepared  by  mixing,  with  gelatin  previously  ster- 
ilized, animal  or  vegetable  hquids  sterilized  by  cold  filtration. 
Natural  Solid  Media.— In  this  category  may  be  classed 
the  pulp  of  fruits  (oranges,  lemons)  utilized  for  the  Qulture 
of  mildew;  the  parenchyma  of  fleshy  fruits— pears,  apples, 
carrots,  etc. ;  the  potato,  slices  of  which,  cut  by  means  of  a 
sterihzed  knife,  after  the  disinfection  of  the  outer  part  by 
corrosive  sublimate,  have  been  employed  for  the  culture  of 
certain  chroniogenic  and  pathogenic  species.  Among  animal 
liquids  the  serum  of  blood  coagulated  at  about  T0°  C,  by  the 
process  indicated  by  Dr.  Koch,  is  employed  for  the  culture  of 
the  bacillus  of  tuberculosis.  Several  operators  have  also 
made  use  of  the  albumen  of  egg  coagulated  at  a  low  tempera- 
ture, 50  to  55°  C,  etc. 

Solid  Artificial  Media.— 01  the  solid  formations  used  for 
the  cultivation  of  schizomycetes  we  may  employ : 
1st.  Nutritive  gelatin. 
2d.  Peptonized  gelatin. 
3d.  Jelly  of  lichen. 
4th.  Mucilages. 

1st.  Gelatin  is  almost  universally  employed  for  the  prepa- 
ration of  solid  culture  media;  its  preparation  presents  no 
great  difficulty;  it  is  nevertheless  necessary  to  attend  to  the 
different  operations  required  to  produce  a  condition  of  hm- 
piditj^  in  order  to  obtain  it  with  the  necessary  qualities  for 
bacteriological  experiments.  The  clarification  of  this  jelly  by 
filtration  through  paper  is  tedious  and  troublesome;  for  that 
reason  this  mode  of  operating  has  been  almost  abandoned. 

On  the  other  hand,  it  is  easy,  by  means  of  the  albumen  of 
egg,  to  obtain  an  absolutely  clear  jelly  in  regular  condition 
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and  at  the  first  attempt,  whatever  maj'  he  the  proportion  of 
jelly  used;  this,  however,  rarely  exceeds  ten  to  one  liundred. 

In  a  capsule  of  copper,  plated  with  pure  tin,  silvered,  or, 
still  better,  of  controxidized  iron,  we  place  1,200  grams  of 
ordinary  water.  This  capsule  is  placed  upon  a  furnace;  twenty 
g-raras  of  peptone,  five  grams  of  salt,  and  a  pinch  of  wood 
ashes  are  added.  When  the  liquid  has  nearly  reached 
the  boiling--point,  the  capsule  is  withdrawn,  one  hundred 
g-rams  of  g-elatin  added  without  delay,  and  the  solution  of 
this  substance  is  hastened  by  agitating  with  a  spatula.  If 
the  gelatin  is  added  to  the  liquid  upon  the  furnace,  one  runs 
the  risk  of  seeing  the  latter  stick  to  the  bottom  of  the  cap- 
sule, and  burn  there  under  the  direct  action  of  the  flame. 
This  first  part  of  the  operation  accomplished,  we  proceed  to 
the  clarification  of  the  liquid  as  follows : 

The  capsule  is  replaced  upon  the  furnace,  whose  flame  has 
been  considerably  lowered,  in  order  to  bring  the  liquid  slowly 
to  the  boiling-point.  During  this  time  we  put  the  whites  of 
two  eggs  together  in  a  little  porcelain  receptacle  with  a  han- 
dle; to  this  is  added  about  equal  weight  of  distilled  water. 
This  mixture  is  beaten  for  some  time  in  order  to  hasten  the 
solution  of  the  albumen;  then  the  albuminous  water  just  pre- 
pared is  allowed  to  fall  drop  by  drop  into  the  capsule  placed 
upon  the  fire,  taking  care  constantlj'  to  stir  the  solution  of 
gelatin.  This  done,  the  liquid  is  left  to  itself  until  the  clots  of 
coagulated  albumen  form  a  wdiitish  and  foaming  crust  at  the 
surface.  The  fire  is  put  out  when  the  first  signs  of  ebullition 
appear.  Then  with  a  skimmer  w^e  remove  the  albumen  from 
the  surface  of  the  liquid;  the  latter  is  passed  through  bolting- 
cloth  which  retains  the  clots  diffused  in  the  mass.  From  this 
bolting-cloth  the  liquid  falls  into  a  large  glass  funnel  pro- 
vided with  a  strong  wad  of  absorbent  cotton,  which  completes 
the  clarification.  This  filtration  should  be  effected  when  the 
liquid  is  very  warm,  and  it  is  accomplished,  even  in  winter,  in 
less  than  a  quarter  of  an  hour.  Then  the  perfectly  clear  gel- 
atin is  distributed  into  the  vessels  in  which  the  cultures  are 
to  be  made  and  these  vessels  and  their  contents  are  sterilized. 

2d.  Nutritive  gelose  is  prepared  like  gelatin  ;  there  are  some 
especial  precautions  which  it  is  necessary  to  mention: 

Gelose  not  having  the  tendency  to  stick  to  the  bottom  of 
the  capsule,  it  may  be  dissolved  in  the  water  with  the  salt  and 
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peptone.  When  the  gelose  is  dissolved^  which  requires  from 
a  half  to  three-quarters  of  an  hour,  even  when  the  propor- 
tion of  this  substance  does  not  exceed  twenty  grams  to  the 
litre,  we  proceed  to  the  clarification  as  with  gelatin;  but,  in 
place  of  receiving-  the  solution  of  gelose  passed  through  the 
bolting-cloth  in  a  funnel  furnished  with  a  wad  of  absorbent 
cotton,  it  is  received  upon  ordinary  filter  paper,  through  which 
it  runs  very  rapidly,  giving  a  magnificently  clear  liquid. 
Freudenreich  has  advocated  the  filtration  of  solutions  of 
gelose  by  the  digester;  this  operation  seems  to  me  suijerflu- 
ous  when  it  has  been  clarified  with  the  white  of  q^^  as  I  have 
just  mentioned;  as  with  gelatin,  the  gelose  is  distributed  into 
the  vessels  destined  for  culture;  it  is,  however,  necessary  to 
hasten  this  work  with  this  solution  or  else  it  will  commence 
to  solidify  before  this  operation  is  completed. 

The  vessels  containing  gelose  sterilized  in  the  digester  pre- 
sent a  solid,  opalescent  base,  whatever  precautions  are  taken. 

Many  operators  add  to  ordinar}'^  gelose  a  quantity  of  gl}'- 
cerin  varying  from  1  to  3  to  the  100;  this  substance,  which  in 
some  cases  favors  the  development  of  micro-organisms  (bacilli 
of  tuberculosis,  Nocard  and  Roux),  also  prevents  the  rapid 
drying  of  this  nutritive  medium. 

3d.  To  obtain  the  nutritive  jelly  of  lichen,  w^e  may  use 
washed  Fucus  crispus  either  in  a  beef  bouillon  prepared  in  ad- 
vance or  in  a  bouillon  of  peptone  prepared  on  the  spot;  the 
quantity  of  fronds  of  lichen  carrag^een  to  be  added  to  the 
litre  of  liquid  varies  from  thirty  to  forty  g-rams,  according- 
as  it  is  fresh  or  dr^'.  After  an  infusion  at  100°  C,  prolonged 
during  several  hours,  the  decoction  is  passed  through  a  sieve 
which  retains  the  mucilaginous  fronds  of  the  lichen,  and  the 
filtrate  is  again  carried  to  ebullition,  then  passed  through 
bolting-cloth  placed  in  a  funnel  for  cold  filtration.  The  lim- 
pidity of  this  nutritive  medium  is  never  perfect;  it  preserves 
a  slight  opalescence  less  than  that  of  gelose.  This  nutritive 
medium  may  be  employed  for  solid  cultures  which  call  for 
a  temperature  between  30°  C.  and  40°  C,  but  its  use  is  espe- 
cially indicated  in  the  preparation  of  plates  spread  either  upon 
glass  or  upon  paper,  and  when  we  wish  to  color  colonies  with 
indigo  blue. 

4th.  Mucilages  are  prepared  with  gum  tragacanth  or  with 
quince-seeds. 
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We  begin  b^-  carefully  washing"  the  gum  tragacanth  in 
cold  water,  then  adding  from  five  to  six  times  its  weight  of 
water;  it  is  left  at  a  low  temperature  during  from  twelve  to 
twenty -four  hours.  To  the  mass  resulting  from  this  opera- 
tion is  added  several  times  its  volume  of  bouillon  or  w^ater,  to 
w^hich  tw^o  to  one  hundred  of  peptone  has  been  added;  the 
whole  is  then  boiled  for  some  minutes  and  carefully  passed 
through  a  fine  cloth.  This  semi-solid  medium  is  even  more 
difficult  than  gelose,  but,  like  the  jelly  of  lichen,  it  possesses 
the  faculty  of  swelling  again  under  the  influence  of  liquids 
after  it  has  been  dried  upon  plates  of  glass  or  sheets  of  paper. 
Besides  quince-seed,  we  can  use  mucilages  made  from  linseed. 

Mixed  Solid  Media. — Thus  are  named  jellies  prepared 
when  needed,  with  animal  or  vegetable  liquids,  sterilized  cold, 
for  the  purpose  of  obtaining  eminently'  nutritive  strata  for 
species  which  require,  for  instance,  to  be  cultivated  in  the 
juice  of  meat  or  in  vegetable  juices,  which,  as  we  have  already 
said,  do  not  stand  the  high  temperatures  of  the  digester  with- 
out the  loss  of  their  productive  properties. 

Those  media  are  prepared  as  follows: 

To  jelly  charged  with  twenty  to  one  hundred  of  gelatin, 
that  has  been  melted  at  30°  to  40°  C,  we  add,  by  means  of 
sterilized  pipettes,  the  vegetable  or  animal  liquids  sterilized 
by  cold  filtration ;  they  are  mixed  with  the  melted  gelatin  by 
stirring  for  a  long  time.  The  media  thus  obtained  are  placed 
in  the  stove  for  about  twenty  daj^s,  in  such  a  way  as  to  pre- 
vent the  introduction  of  any  germs  capable  of  altering  the 
accuracy  of  the  final  results.  When  a  preliminary  analysis 
gives  a  negative  result,  these  mixed  media  may  be  experi- 
mented with,  the  same  as  nutritive  jellies  sterilized  at  110°  C. 

We  now  know  the  A-arious  instruments  and  the  different 
media  used  in  quantitative  analyses  of  w^ater;  there  remains 
for  us  to  learn  how  these  bacteriological  researches  are  car- 
ried on. 

IV.  The  Preliminary  Analysis  and  the  Different  Pro- 
cesses Used  for  the  Numerical  Estimation  of  Bac- 
teria IN  Water. 

This  rapid  enumeration  consists  in  determining  prelimi- 
narily, in  a  very  short  space  of  time,  the  approximate  wealth 
of  bacteria  in  water.     It  is  necessary  to  use  it  when  making 
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use  of  the  fractional  method  with  bouillon;  it  is  also  very  ser- 
viceable in  the  analyses  of  gelatin  plates  when  we  have  n6 
idea  of  the  probable  quantity  of  germs  in  the  liquid. 

This  analysis  is  made  thus:  The  water  having  arrived  at 
the  laboratory,  it  is  distributed  drop  by  drop,  in  its  natural 
state,  into  four  to  five  specimens  of  sterilized  bouillon;  then 
it  is  diluted  to  1 :  100,  to  1 : 1,000,  to  1 :  10,000,  and  to  1 :  100,000 
if  it  is  thought  necessary.  A  drop  of  these  various  dilutions 
is  introduced  into  a  series  of  twelve  little  vessels  of  bouillon. 
These  specimens  are  exposed  between  30°  and  40°  C.  for  twenty- 
four  hours.  At  the  end  of  twenty-four  hours,  a  simple  glance 
shows  to  what  power  the  water  received  ought  to  be  diluted. 

To  illustrate:  If,  for  instance,  two  tubes  out  of  twelve 
which  have  received  a  drop  gf  water  at  1 : 1,000  are  altered,  we 
ma^^  be  certain  that  the  water  contains  at  least  4  bacteria 
X  4  to  the  gram  of  water  at  1 : 1,000,  for  the  reason  that  on 
an  average,  at  the  end  of  twenty-four  hours,  a  quarter  of  the 
bacteria  to  be  hatched  in  the  bouillon  manifest  their  presence 
b}^  a  disturbance  or  by  special  deposits  which  are  perfectly 
visible. 

Then  one  gram  of  the  given  water  will  present  at  least 
16,000  bacteria.  This  valuable  idea  serves  to  establish  the 
dosage  upon  a  certain  basis.  It  is  true  that  the  quantitative 
analysis  is  thus  retarded  for  twenty-four  hours,  and  that  dur- 
ing all  this  time  we  are  forced  to  keep  the  specimen  in  ice; 
but  that  is  of  no  great  importance :  qualitative  analysis,  the 
most  useful,  can  be  commenced  upon  the  arrival  of  the  water. 

The  Method  of  Fractional  Inoculation  of  Liciuids. — 
Adopting  as  an  example  the  preceding  case — that  is,  that  of  a 
water  which  diluted  at  1:1,000  shows  16,000  bacteria  to  the 
cubic  centimetre  at  the  preliminary  analysis— it  is  easy  to  con- 
clude that,  each  cubic  centimetre  of  Avater  at  1:  1,000  previ- 
ously containing  about  sixteen  bacteria,  the  specimen  of 
bouillon  must  have  added  one  drop  of  a  1  to  3,000  dilution  in 
order  to  show  an  alteration  in  the  proportion  of  twenty  to  the 
one  hundred.  I  do  not  insist  upon  this  delicate  process  and 
one  so  difficult  of  application  for  beginners;  but  through  in- 
oculations multiplied  by  one,  two,  and  three  drops  we  make 
the  result  much  less  uncertain  and  leave  the  operator  absolute 
master  of  the  choice  of  the  series  of  cultures;  we  permit  him 
also  to  reject  the  series  which  have  been  too  lichly  altered. 
XII-30 
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I  pass  without  further  delay  to  the  description  of  the  pro- 
cess I  have  called  mixed,  based  upon  the  fractional  dilution  of 
water  in  gelatin  on  plates. 

Mixed  Process. — Here  the  operator  is  no  longer  disturbed 
\)y  the  fear  of  excessive  rate  in  alterations  of  specimens; 
it  matters  little  to  him  whether  all  the  plates  show  one, 
two,  and  three  colonies  ;  these  microphytic  spots  will  be 
separated  at  least  from  each  other  by  a  convenient  space, 
and  he  will  surely  be  able  to  perceive  them  by  examining  the 
inoculations  daily;  while  the  disturbance  in  the  vessels  of 
bouillon  does  not  at  all  indicate  to  him  whether  it  is  produced 
by  one  or  several  bacteria.  The  operator  renounces,  it  is  true, 
the  benefit  of  incubation  at  the  temperature  of  30  to  35°  C, 
wiiich  is  a  point  to  be  considered  in  very  exact  analyses;  but 
I  imagine  that  the  chief  object  is  to  obtain  comparative  re- 
sults and  siniply  the  relativel3^  unimportant  indication  which 
follows  from  ordinary  quantitative  enumeration. 

The  water  diluted  to  the  desired  state,  it  is  inoculated  in 
doses  of  one  or  several  drops  in  conical  flasks  containing  a 
bed  of  5  mm.  to  6  mm.  of  gelatin  which  has  previously  been 
melted  in  a  stove  heated  to  about  40°  C.  I  generally  employ 
about  a  dozen  of  these  flasks;  this  permits  obtaining  very 
close  results,  and  does  away  with  any  possible  accident  to  the 
analysis,  such  as  frequently  occurs  (breaks,  premature  lique- 
factions, invasions  of  mould,  etc.).  If  one  or  two  bottles  are 
found  in  bad  condition,  there  always  remain  a  sufficient  num- 
ber to  permit  of  exact  calculation  of  the  number  of  germs. 

Although  this  calculation  may  be  very  simple,  I  do  not 
consider  it  out  of  place  to  give  the  general  formula : 

If  A  drops  of  water,  at  1 :  b  10",  have  given  a  number  C  of 
colonies,  1  c.c.  of  natural  water  Avill  contain 

25  X  C  X  b  X  10". 
A 
It  is  supposed  in  this  case  that  the  pipette  furnishes  twenty- 
five  drops  to  the  cubic  centimetre.    Every  quantitative  analysis 
is  summed  up  in  these  few  lines. 

I  have  not  told  how  bacteria  colonies  are  to  be  distinguished 
from  colonies  due  to  mould — a  few  days'  experience  will  teach 
this  to  the  operator;  however,  there  are  doubtful  cases  in 
which  only  the  microscope  will  settle  this  question  definitel3^ 
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The  bacteria  which  develop  upon  plates  are  either  aerobic, 
indifferently  aerobic,  or  anaerobic;  it  is  sometimes  important 
to  cultivate  anaerobic  organisms  in  water — that  is,  those  unable 
to  develop  when  absolutely  deprived  of  oxygen,  like  the  septic 
vibrion  and  the  bacillus  of  s^^nptomatic  carbuncle.  For  this 
purpose  many  methods  have  been  recommended:  the  culture 
of  plates  in  inert  gases,  nitrogen  or  hydrogen ;  some  operators 
have  even  advocated  illuminating  and  carbonic  acid  gas,  as 
if  the  last  two  gases  were  not  poisonous  to  bacteria;  the 
vacuum  has  been  tried  with  very  good  results.  For  my  part, 
I  have  described  a  much  more  practical  process  for  the  cul- 
ture of  anaerobic  species,  which  consists  in  using  gelatin  or 
bouillon,  separated  from  the  surrounding  air  by  a  sufficiently 
thick  bed  of  a  substance,  fusible  at  40°  C,  formed  of  a  mixture 
of  vaselin  and  paraffin.  I  use  for  this  purpose  very  narrow 
test-tubes  full  of  bouillon  or  gelatin  reaching  as  far  as  the 
middle  of  these  tubes,  which  then  receive  a  bed  of  the  fusible 
hydro-carburet,  and  the  system  is  placed  in  the  dig'ester  at  a 
sterilizing  temperature  of  110°  C.  which  also  expels  all  loose  air. 
The  oils  employed  by  some  operators  are  not  as  serviceable. 

Although  perfect  anaerobic  organisms  maj^  be  relatively 
rare  in  spring  and  river  waters,  they  are  abundant  enough  in 
water  contaminated  by  the  residue  of  manufacturing  fer- 
ments (indigo  vats,  starch  factories,  tanneries,  etc.),  in  the 
waters  of  sewers  and  drains;  so  some  useful  information  may 
be  obtained  from  their  estimation. 

For  this  purpose  we  melt,  in  a  bath  of  water  brought  to 
between  40°  and  50°  C,  the  gelatin  and  the  isolated  bed  of 
the  narrow  tubes;  then,  by  means  of  a  scorched  tube  gradu- 
ated to  a  very  fine  point,  we  introduce  into  the  midst  of  the 
liquid  the  quantity  of  pure  and  diluted  water,  which  is  to  be 
dosed  with  anaerobic  bacteria;  then  the  vessels  are  exposed 
to  20  to  22°  C.  At  the  end  of  a  greater  or  less  space  of  time 
tliere  may  be  seen  appearing  in  the  mass  of  gelatin  schizo- 
phytic  colonies  presenting  the  customary  form  of  anaerobian 
colonies;  sometimes  these  colonies  are  surmounted  by  a  more 
or  less  voluminous  gaseous  bubble.  After  fifteen  days'  incu- 
bation the  colonies,  having  become  visible,  are  counted  through 
the  glass  as  if  it  were  a  question  of  bacteria  hatched  upon 
plates.  When  we  desire  to  study  the  species  born  without 
air,  it  is  necessary  to  sacrifice  the  tube;  it  will  then  be  better 
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to  reserve  'these  instruments  simply  for  the  enumeration  of 
anaerobics,  and  to  emplo3'  for  their  special  study  vessels  which 
I  will  describe  later.  In  closing-  this  paragraph  it  remains 
for  me  to  describe  the  refrigerating  apparatus  which  I  have 
had  made  for  my  laboratory  for  the  purpose  of  keeping  the 
water  at  a  temperature  of  0°  C. 

As  indicated  by  Fig.  13,  this  apparatus  consists  of  two 
boxes — the  inner  E'  intended  for  specimens  which  must  be 
maintained  at  0°  C,  and  the  outer  E  serving-  as  an  envelope 


Fir.  13. — Refrigerating  Apparatus  for  Low  Temperatures. 

for  the  first.  The  inner,  E',  is  0.26  m.  in  breadth,  0.22  m.  in 
depth,  and  0.20  m.  in  height;  it  communicates  with  the  outer 
air  by  means  of  a  passage  furnished  with  two  doors,  P'  and 
P;  the  latter  P  is  fitted  to  the  external  envelope. 

The  refrigerating-  box  E  rests  upon  a  false  bottom  G, 
provided  with  openings  in  order  to  permit  the  flow  of  water 
from  the  melting-  ice;  this  escapes  by  the  tube  T;  in  this  way 
this  melted  water  is  prevented  from  coming-  in  contact  with 
the  inner  box. 

The  box  E  designed  to  hold  the  ice,  is  0.50  m.  wide,  0.50  m. 
deep  and  0.40  m.  high ;  it  is  surrounded  by  isolating  felt, 
and  a  cover  C  with  a  double  wall,  in  the  interior  of  which  is 
placed  sawdust  or  powdered  charcoal;  a  thermometer  T 
passes  through  this  cover  and  penetrates  into  the  inner  box; 
it  is  protected  by  a  metallic  sheath. 
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When  we  wish  to  use  the  box,  it  is  filled  with  pieces  of  ice 
in  such  a  way  as  to  keep  the  level  of  the  pieces  of  ice  at  least 
up  to  the  height  of  the  inner  box  E'.  The  temperature 
shown  b}^  the  thermometer  is  invariably  0°  C. 

This  apparatus  nia^'^  also  serve  as  a  refrigerator  for  tem- 
peratures between  0°  and  25°  C. ;  by  means  of  a  tube  furnished 
with  a  sprinkler  S,  a  more  or  less  abundant  flow  of  ordinary 
water  takes  place  for  temperatures  between  14°  and  20°  C; 
for  colder  temperatures,  a  stream  of  iced  water  is  used,  which 
causes  temperatures  from  4°  to  15°  (L 

We  can  also,  by  means  of  regulators  such  as  I  have  had 
made  by  M.  Adnet,  the  manufacturer  of  this  refrigerator, 
maintain  a  fixed-  temperature  of  between  4°  and  20°  C.  in  the 
inner  chamber  when  the  surrounding  temperature  is  raised 
to  20°  C.  or  higher. 

V.  Appkoximate  Processes. 

Besides  these  processes  of  micrographical  analyses  of  wa- 
ter, there  are  others  which  I  have  previously  described  in 
which  there  is  less  precision  from  a  qualitative  and  quantita- 


FiG.  14.— Flask  for  Sterilized  Jelly  of        Fig.  15.— Incubating  Vessel  for  Gelatin- 
Lichen  AND  Mucilage.  Coated  Paper. 

tive  point  of  view,  but  which  possess  a  comparative  value  as 
they  are  useful  for  simple  comparisons. 

The  vegetable  jelly  of  lichen,  the  mucilage  of  quince-seeds, 
of  linseed,  and  of  gum  tragacanth,  are  used  for  the  kind  of  an- 
alyses which  I  am  about  to  mention. 

First  Process. — Into  a  series  of  flasks  of  100  c.c.  capacity 
■  (see  Fig.  14)  we  introduce  30  c.c.  to  40  c.c.  of  peptonized  jelly 
of  lichen;  then  these  flasks  are  sterilized  in  the  digester  at 
110°  C.  for  a  half-hour.  At  the  same  time  we  free  from  germs, 
either  with  the  air-bath  or  in  dry  vapor,  a  system  formed  of 
a  tubulated  bell-glass  with  movable  cap  C  surmounted  by  a 
chimney  (Fig.  15).     This  bell-glass  fits  very  exactly  upon  a 
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plate  of  glass  polished  with  emery,  supporting-  a  very  thick 
plate  of  glass  upon  which  is  a  sheet  of  square  or  round  bristol 
paper  PP,  whose  edges  are  raised  in  order  to  form  a  little 
basin. 

When  we  commence  the  analysis,  the  jelly  of  lichen  is 
melted  at  40°  C,  and  poured  through  the  tube  of  the  bell-glass 
upon  the  bristol  paper;  at  the  same  time  we  add  to  this  jelly 
the  water  whose  bacteria  are  to  be  enumerated,  distributing 
this  water  as  regularly  as  possible  over  the  surface  of  the 
lichen  jelly  by  finally  resorting  to  some  forward  and  backward 
rocking.  The  apparatus  is  soon  in  operation,  and  is  then  left 
in  the  stove,  heated  to  30°  C,  for  fifteen  to  twenty  days. 

At  the  end  of  this  period,  the  paper  is  taken  away  from 
under  the  glass,  quickly  dried  in  a  stove  having  a  current  of 
warm  and  dry  air  or  by  cold,  sheltered  from  dust  m  the 
vacuum,  upon  a  crystallizer  filled  with  dried  chloride  of  cal- 
cium. There  remains  now  only  the  staining  of  the  colonies 
developed  on  paper,  and  their  enumeration. 

The  jelly  of  lichen  is  easily  prepared,  as  I  have  said,  by 
macerating  white  lichen  (Fucus  crispus)  held  in  a  fine  linen 
bag  in  bouillon  of  beef  or  of  peptone,  filtering,  and  heating  to 
about  the  boiling-point;  the  quantity  of  lichen  to  employ  is 
fifty  grams  to  the  litre.  The  liquid  thus  obtained  is  filtered 
warm  through  bolting-cloth  or  a  wad  of  absorbent  cotton. 
Whatever  may  be  the  limpidity  of  the  filtrate,  the  lichen  jelly 
in  setting  becomes  opalescent  or  a  little  cloudy;  but  this  pre- 
sents no  inconvenience. 

Second  Process. — This  second  process  is  based  upon  the 
faculty  which  lichen  jelly  possesses  of  promptly  absorbing  a 
considerable  volume  of  water  after  it  has  been  dried  in  thin 
layers  upon  sheets  of  paper.  This  ground,  barren  in  a  dry 
state,  recovers  its  nutritive  faculties  and  can  after  proper 
moistening  nourish  bacteria,  which  develop  upon  both  sides  of 
the  paper. 

Thus,  the  micrographic  anal^'sis  of  water  by  nutritive 
paper  is  very  simple.  The  nutritive  paper  cut  in  rectangular 
pieces  and  provided  with  a  suspending  wire  of  platina  is  en- 
veloped in  tissue  paper,  placed  in  the  digester,  and  heated  for 
one  hour  at  110°  C. ;  the  paper  issues  from  the  apparatus  dry 
and  freed  from  germs. 

When  analyzing,  it  is  hung  by  its  platina  wire  in  a  jar 
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closed  with  emery  (see  Fifi'.  IG);  then  it  is  weig-hed  and  plunged 
into  the  water  to  be  analyzed;  the  nutritive  stratum  rapidly 
swells,  and  the  operation  is  finished  in  five  minutes.  The 
weight  of  water  absorbed  is  then  ascertained,  and  the  whole 
is  placed  in  a  stove  under  a  bell  jar  the  air  of  which  is  also 
saturated  with  moisture. 

The  colonies  are  not  long-  in  developing,  in  differently  col- 
bred  points,  upon  the  nutritive  paper;  while  they 
are  very  confluent  when  the  water  is  impure, 
they  are  infrequent  when  the  water  is  poor  in 
bacteria  and  in  mucidness.  After  eight  to  fifteen 
days,  when  assured  that  the  number  of  spots 
does  not  sensibly'  increase,  the  paper  is  withdrawn 
from  the  incubating  vessel  and  placed  in  a  heated 
air  stove  at  about  45°  C;  when  the  paper  is  fig.  io.-incu- 
perfectly  dry,  the  microphytic  colonies,  which  strips  of  nutbi- 
had  almost  become  invisible,  since  they  do  not  ^'™  p^per. 
belong  to  the  chromogenic  species,  are  stained  in  the  follow- 
ing manner: 

Technique  of  Staining. — A.  The  nutritive  paper,  old  or 
new,  dry  or  moist,  covered  with  microbian  spots  or  mildew,  is 
plunged  for  some  minutes  in  a  watery  solution  of  crystallized 
alum,  then  in  ordinary  water. 

This  preliminary  operation  serves  the  double  purpose  of 
lightly  dissolving  the  jelly  and  of  corroding  the  surfaces  to 
be  stained. 

B.  The  strip  of  paper,  well  washed,  is  then  immersed  for 
twenty  to  thirty-  seconds  in  a  solution  of  sulphate  of  indigo 
containing  two  grams  of  pure  indigotin  to  the  litre.  This  bath 
is  prepared  as  follows:  Two  grams  of  crystallized  indigotin 
are  placed  with  40  grams  to  50  grams  of  fuming  sulphuric 
acid,  and  the  resulting  compound  is  put  into  one  litre  of  wa- 
ter; this  very  acid  liquor  is  then  partially  neutralized  and  the 
solution  is  ready  for  use. 

At  the  contact  of  the  sulph-indigo  liquor,  both  paper  and 
bacteria  are  promptly  colored :  the  colonies  and  mildew  are 
stained  very  dark,  and  become  easily  visible  upon  the  lighter 
tint  of  the  jelly. 

C.  It  is  now  principally  a  question  of  replacing  the  clear 
blue  ground  of  the  jelly  by  a  white  ground;  this  is  accom- 
plished by  introducing  the  sheet,  after  carefully  washing  it, 
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into  a  bath  of  perman^'anate  of  potassium  of  1 : 1,000:  the  clear 
blue  tint  of  the  jelly  changes  to  violet,  then  to  i-ed;  it  is  washed 
a  third  time,  and  the  operation  is  completed.  It  is  important 
to  watch  this  last  manipulation,  which  lasts  about  half  a 
minute,  closely :  the  too  prolonged  action  of  the  permanganate 
weakens  the  tint  of  the  colonies;  if  this  error  has  been  made^ 
it  may  easily  be  repaired  by  replunging  the  paper  into  the 
indigo. 

D.  To  give  a  lighter  color  and  to  immediatelj^  arrest  the 
discoloring  action  of  the  permanganate  remaining  in  excess 
upon  the  jelly,  the  strip  of  paper  is  allowed  to  remain  for 
twenty-four  seconds  in  a  weak  bath  of  oxalic  acid  (three  to 
five  in  the  one  hundred);  then  finally  it  is  washed  in  clear 
water. 

The  bacteria  and  mildew  finally  appear  of  a  fine  blue  color 
upon  a  white  ground;  as  they  dry,  the  colors  become  more 
intense. 

VI.   Case  for  the  Bacteriological  Analysis  of  Water. 

This  case  consists  of  a  box  about  0.38  m.  high,  0.35  m.  wide, 
and  0.23  m.  deep  (see  Fig.  17);  it  is  built  of  two  stories.  The 
lower  story  is  composed  of  a  drawer  divided  into  fifteen  com- 
partments, each  designed  to  receive  a  plate  of  gelatin  in  coni- 
cal fiasks  5  cm.  diameter  at  the  base. 

Immediately  above  this  drawer  there  is  a  metallic  plate  of 
sheet  brass,  which  can  be  drawn  out,  and  is  intended  for 
melting  the  gelatin  upon  the  very  spot  of  the  experiment;  it 
is  sufficient  for  this  purpose  to  heat  it  by  means  of  the  alcohol 
lamp  represented  in  the  figure,  above  which  are  placed  the 
conical  flasks. 

The  upper  story  of  the  box  contains  two  diluting-vessels 
each  capable  of  holding  five  hundred  grams  of  sterilized  water, 
two  vessels  of  fifty  grams  capacity,  and  finally  two  Freuden- 
reich  flasks  holding  10  c.c. ;  at  the  side  of  these  vessels  are 
placed  the  alcohol  lamp  and  the  flask  intended  to  contain  this 
inflammable  liquid. 

In  a  rack  placed  at  the  farthest  wall  of  the  box  are  placed 
test-tubes,  graduated  and  sterilized  pipettes,  and  pipettes  for 
fractional  dilution,  all  sterilized. 

This  summary  mention  will  be  sufficient  for  those  who 
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have  read  attentively  the  few  pages  given  to  the  description 
of  the  apparatus  used  for  the  analysis  of  water  by  the  mixed 
process.  This  case  also  contains  some  flasks,  some  plates 
reserved  for  qualitative  analysis,  and  a  special  little  vessel 


Fig.  17.— Case  for  the  Bacteriological  Analysis  of  Water.    Made  by  the  firm  of 

Alvergniat. 

with  movable,  tapering-  cover  provided  with  two  openings,  a 
sort  of  spherical  pipette,  which  serves  to  gather  the  water  to 
be  analysed  and  to  convey  it  to  the  laboratory  in  order  to 
make  the  final  analyses  whenever  convenient. 


CHAPTER  lY. 

QUALITATIVE  ANALYSIS. 

I.  General  Considerations  upon  the  Methods  of 
Investigation. 

Many  operators  believe  their  task  well  advanced,  if  not 
terminated,  when,  after  all  the  mechanical  operations  of  inoc- 
ulation and  enumeration,  the3^  have  succeeded  in  determining- 
the  number  of  microbes  to  the  cubic  centimetre  capable  of 
being  developed  upon  a  gelatin  plate;  statistically  this  figure 
is  not  absolute,  as  I  have  taken  pains  to  show,  for  it  does  not 
take  account  of  the  numerous  bacteria  which  may  develop 
above  22°  C.  nor  of  those  which  never  grow  in  the  almost 
neutral  nutritive  jelly  used  in  bacteriological  laboratories. 

If  these  same  experimenters  would  assure  themselves,  by 
the  microscope,  to  what  species  the  organisms  forming  the 
colonies  belonged,  this  work  would  represent  an  indication 
not  devoid  of  interest;  it  would  be  at  all  ev^ents  a  step  toward 
the  botanical  determination  of  the  species.  Generally,  I  re- 
gret to  say,  this  simple  work  is  not  done;  3^et  what  would  we 
say  of  a  chemist  who,  intrusted  with  the  analysis  of  a  mineral, 
should  report  that  the  specimen  submitted  to  him  contained 
one  gram  of  a  white  substance,  three  grams  of  a  yellow  sub- 
stance, and  ten  grams  of  a  metallic  substance  ?  We  would 
certainly  ask  him  to  specif}'  the  nature  of  the  colored  bodies, 
to  complete  the  qualitative  researches,  and  finally  to  give 
a  name  to  the  substances  that  are  in  no  wise  character- 
ized b.y  the  statement  of  a  single  propert3^  The  analysts 
who  content  themselves  with  designating  the  bacteria  by  the 
expressions  of  red,  yellow,  or  white  colonies  occupy  precisely 
this  same  positon:  they  say  nothing  which  can  enlighten 
those  interested,  upon  the  nature  of  the  microbes  of  the  water 
which  thej'  are  examining,  from  a  micrographic  point  of  view. 

And  yet  the  micrographist  can  and  should  say  whether 
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the  liquid  sent  him  contains  micrococci,  bacilU,  bacteria,  or 
vibriones  and  in  what  proportions  these  are  found  in  it;  he 
can  also  determine  which  among*  these  species  are  pathogenic, 
zymogenic,  chromogenic,  rare,  or  common.  During  the  fifteen 
years  or  more  devoted  to  bacteriological  anal^'sis  of  water,  I 
have  been  able  to  isolate  ditTerent  specimens  of  many  thou- 
sands of  bacteria  possessing  well-defined  morphological  charac- 
teristics and  very  diverse  biochemical  properties.  I  know,  for 
example,  a  dozen  lactic  ferments,  five  or  six  butyric  ferments, 
a  dozen  sulph^^dric  ferments,  three  bacteria  attacking  red  and 
white  phosphorus  so  as  to  produce  phosphorated  hydrogen, 
forty  ammoniacal  ferments,  manj'^  acid  ferments,  some  alco- 
holic bacteria,  sixty  species  of  bacteria  capable  of  producing" 
putrid  fermentation,  four  of  which  have  produced  a  charac- 
teristic stercoraceous  odor  in  gelatin  and  bouillons:  the  pres- 
ence of  these  last  bacteria  is  a  certain  indication  of  the  con- 
tamination of  water  by  matters  issuing  from  the  digestive 
canal  of  man  or  animals,  etc. 

As  may  be  inferred,  a  complete  micrographic  analysis  is 
not  an  easy  operation:  it  necessitates  much  experience  and 
very  extended  knowledge.  In  order  to  accomplish  all  that  is 
actually  possible  in  the  qualitative  analysis  of  microbes  in 
water,  it  is  necessary  to  possess  accurate  ideas  of  micro- 
botany,  chemistry,  and  medicine,  without  which  one  is  handi- 
capped at  every  step;  while,  on  the  contrary,  in  order  to  effect 
a  simple  quantitative  enumeration,  it  is  quite  sufficient  to  be, 
if  I  maj'  be  permitted  this  severe  but  just  expression,  merely 
an  intelligent  laboratorj^  boy. 

No  one — I  speak  of  those  with  experience  in  bacteriological 
essays — will  deny  that  my  criticism  is  well-founded,  nor  will  re- 
fuse to  confess  with  me  that  the  complete  biological  analysis 
of  water  is  an  operation  attended  with  difficulties,  which  can 
only  be  done  by  scientists  who  have  devoted  much  time  to 
bacteriological  studies. 

The  careful  analysis  of  a  w^ater  ma}^  require  many  weeks 
or  even  months  of  difficult  and  constant  work;  in  the  actual 
condition  of  our  knowledge,  it  is  often  impossible  to  complete 
it,  for  the  reason  that  many  bacterian  species  encountered  are 
still  unknown  to  us  and  require  to  be  determined  b3^  studies 
to  which  no  one  has  as  yet  devoted  himself. 

But,  because  the  qualitative  analysis  of  water  is  still  some- 
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what  impracticable,  does  it  follow  that  it  should  not  be  at- 
tempted, considering-  the  proofs,  unfortunately-  incomplete, 
presented  to  us  by  the  history  of  these  infinitely  minute  or- 
ganisms ?  To  do  nothing-  because  there  is  too  much  to  do,  is 
bad  reasoning,  and  the  analyst  should  not  avail  himself  of  it. 

The  immensity  of  the  work  to  be  accomplished  is  what 
especially  terrifies  the  beginner;  the  methods  for  arranging 
his  researches  in  proper  order  are  confusing  to  him.  I  shall 
deter  some  from  the  attempt  by  declaring  in  advance  that  I 
find  them  very  incomplete  and  above  all  very  imperfect. 

Upon  its  arrival  at  the  laboratory,  the  water  to  be  studied 
from  a  quantitative  point  of  view  will  be  distributed  in  sev- 
eral sterilized  vessels,  and  these  various  specimens  will,  as 
soon  as  possible,  be  made  the  object  of  the  special  researches 
that  I  am  about  to  describe. 

By  the  action  of  some  physical  agents  we  are  able  to  isolate 
various  groups  of  bacteria  which  are  lost  in  the  crowd  of 
ordinary  species. 

The  same  end  is  attained  by  the  aid  of  some  chemical 
agents;  but  I  wish  to  add  that  there  are  numerous  other  re- 
sources at  one's  disposal  if  he  understands  how  to  utilize 
them. 

Among  physical  agents,  heat  seems  to  be  most  trust- 
worthy. Water  kept  in  an  elongated  glass  vessel  furnished 
with  a  movable  and  tubulated  cap  or  any  other  aseptic 
means  of  closure  is  first  arranged  into  various  plates;  then 
this  vessel  is  placed  in  a  bath  whose  temperature  is  slowly 
and  progressively  raised  to  100°  C.  As  it  ascends,  we  take 
away,  at  the  stages  which  I  consider  most  important — that  is, 
at  50°,  65°,  80°,  100°  C. — some  cubic  centimetres  of  water 
which  are  distributed  into  vessels  of  bouillon,  gelatin,  and  on 
gelatin  and  gelose  plates. 

The  gelatin  first  inoculated  will  serve  to  determine  the 
species  growing  at  a  low  temperature;  nutritive  gelose  ex- 
posed in  stoves  or,  better  still,  in  baths  heated  to  30°,  10°,  50°, 
60°,  70°  C.  will  permit  the  discovery  of  the  species  I  have 
called  thermophiles,  whose  development  is  not  especially  no- 
ticeable below  40°  C.  These  microbes  belong  for  the  most 
part  to  the  endospore  bacilli;  yet  all  endospore  bacilli  do  not 
grow  readily  at  40°  to  50°  C. ;  it  is  for  this  reason  that  the 
gelatin  and   gelose  plates  kept  at  20°  to  30°  C.  will  often 
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furnish  organisms  whose  spores  have  the  faculty  of  resisting- 
from  80°  to  90°  C.  and  sometimes  from  90°  to  100°  C,  when  the 
adult  being's  who  proceed  from  them  are  already  strong-ly 
tried  bj'  temperatures  above  that  of  the  human  body. 

So,  then,  \)y  associating  the  fact  of  the  destruction  of  bac- 
teria b}'  heat  with  their  faculty  for  g-rowing-  at  more  or  less 
high  temperatures,  we  succeed  in  the  discovery  of  several 
species  which  would  otherwise  have  been  sought  for  in  vain 
among  the  numerous  bacteria  hatched  upon  gelatin  plates 
formed  with  natural  or  diluted  water, 

Bj-  using  heat  and  chemical  reagents  simultaneouslj',  very 
encouraging  results  are  obtained,  as  is  shown  by  the  researches 
of  Dr.  Vincent  upon  the  typhus  bacillus. 

This  method  consists  in  adding  greater  or  lesser  quantities 
of  a  determined  reagent  to  a  known  volume  of  gelatin  or 
bouillon,  in  order  to  obtain  a  medium  capable  of  favoring  the 
exclusive  development  of  a  species  or  of  a  little  group  of 
species. 

The  reagents  vvhicn  maj^  be  employed  for  this  purpose  are 
numerous  enough;  I  will  shortly  mention  the  most  important 
of  them. 

Moreover,  to  disclose  the  zymogenic  properties  of  some 
species,  we  may  use  saccharose,  alcohol,  glycerin,  urine,  and 
finally  coloring'  reagents;  the  latter  are  valuable  in  giving 
direct  evidence  of  the  acid  or  alkaline  nature  of  bacterian  se- 
cretions; of  these  there  may  be  employed  litmus,  cochineal, 
Coupler  blue,  hematoxylin,  etc. 

The  sulphindigotate  of  soda  may  be  used  for  ascertaining 
the  reducing  power  of  some  microphj'tes. 

Litmus  and  the  other  coloring  substances  are  differently 
influenced  b^^  various  species:  sugar  and  gl^'cerin  serve  for 
the  research  of  some  special  ferments;  organisms  of  sulphy- 
dric  fermentation  blacken  the  salts  of  lead;  urine  shows  the 
presence  of  an  entire  group  of  bacteria  verA^  widely  diffused 
in  nature;  mercurj^  and  iron  added  in  minimum  doses  para- 
lyze the  development  of  various  tribes  of  bacteria,  while  they 
do  not  effectually  oppose  the  development  of  others. 

The  method  I  am  about  to  mention,  judiciously  applied, 
leads  to  very  remarkable  results;  but  it  necessitates  the  pre- 
vious study  of  the  properties  of  the  microbes  which  are  gen- 
erally found  in  water. 
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In  a  careful  qualitative  analysis,  each  microbe  must  be  ex- 
amined with  reference  to  its  morpholog-j"  and  its  biochemical 
properties,  which  may  be  disclosed  either  by  the  direct  action 
of  the  micro-organisms  upon  the  substance  dissolved  in  cul- 
ture bouillons,  or  by  the  products  of  secretion  of  these  very 
micro-organisms  which  are  often  of  a  diastasic  nature ;  ttnally, 
by  the  inoculation  of  the  microbe  itself,  or  the  secreted  dias- 
tase filtered  through  porcelain,  its  pathogenesis  ma^^  be  es- 
tablished. By  means  of  these  researches,  one  will  not  only 
succeed  in  forming"  the  basis  of  a  correct  diagnosis  of  the 
species,  but  also  in  establishing  the  degree  of  virulence  it  ex- 
ercises toward  animals. 

As  may  be  seen,  we  are  really  very  far  from  the  ordinary 
quantitative  estimation;  the  analyst  and  more  or  less  skilful 
reader  of  colonies  should  now  be  succeeded  by  the  experi- 
menter gifted  with  special  aptitude  and  the  possessor  of  very 
extended  bacteriolog^ical  knowledge.  I  may  be  permitted  to 
doubt  if  in  a  dozen  lessons,  as  has  been  affirmed,  it  is  possible 
to  render  pupils  capable  of  approaching-  the  arduous  question 
of  the  qualitative  enumeration  of  water  in  which  difficult 
problems  are  met  at  each  step. 

Considering,  on  the  other  hand,  that  it  is  of  special  impor- 
tance to  those  interested  that  the  analysis  of  water  should 
be,  above  all,  qualitative — that  is,  of  such  a  nature  as  to  en- 
lig-hten  them  upon  the  number  and  quality  of  harmful  spec 
contained  in  the  waters  used  by  such  or  such  a  population— it 
is  seen  that  it  is  not  easy  for  the  analyst  to  escape  the  obliga- 
tion of  obtaining  all  know^ledge  which  belongs  to  the  qualita- 
tive and  quantitative  estimation  of  water. 

II.  The  Study  of  Anaerobic  Species. 

The  anaerobe  discovered  by  M.  Pasteur,  disputed  at  first 
by  M.  Brefeld  and  various  other  scientists,  is  to-day  univer- 
sally admitted;  the  observation  of  the  anaerobe  among-  micro- 
org-anisms  presents  a  very  valuable  means  of  characterizing 
certain  bacteria  and  of  separating-  from  this  class  the  oi^gan- 
isms  called  by  contrast  aerobes. 

We  call  that  microbe  anaerobic  which  can  exist  without 
oxygen  and  which  is  capable  of  breathing  through  the  oxygen 
of  plastic  or  hj^dro-cai-bonaceous  substances.     Many  of  these 
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anaerobic  organisms  can  also  multiply  by  contact  with  the 
air,  thus  even  presenting*  a  very  luxurious  vegetation;  these 
beings  are  then  called  optional  anaerobes;  we  might,  it  seems 
to  me,  reserve  the  name  of  perfect  anaerobes  for  micro-organ- 
isms which  can  only  grow  absolutely"  sheltered  from  the  oxy- 
gen of  the  air,  as,  for  example,  the  microbe  of  tetanus  and  of 
symptomatic  carbuncle. 

For  the  cultivation  of  anaerobes,  there  are  numerous  pro- 
cesses, all  evidently  having  the  object  of  shielding  the  micro- 
organisms and  their  germs  from  the  action  of  oxygen.  M. 
Pasteur  has  employed  for  this  purpose  vessels  entirely  filled 
with  sterilized,  fermentable  liquids;  the  neck  of  these  vessels 
tapers  ofif  and  is  curved  like  the  neck  of  a  swan  and  is  plunged 
into  mercury  freed  from  germs.  Dr.  Buchner  has  advised  the 
absorption  of  the  oxygen  in  the  interior  of  the  culture  itself 
by  means  of  alkaline  pyrogallates.  Dr.  E.  Roux  has  tliought, 
with  reason,  that  the  anaerobic  organisms  might  become 
charged  during  this  absorption,  which,  in  Dr.  Buchner's  plan, 
is  left  at  the  mercy  of  oxidizable  chemical  substances.  Even 
the  vacuum  ma^''  be  emplo^'ed  successfully;  and  in  default  of 
that,  inert  gases,  such  as  nitrogen  and  pure  hydrogen,  may  be 
introduced  into  the  medium  of  culture;  first,  however,  we  must 
get  rid  of  the  oxj'gen  gas;  then  we  can  surround  them  w4th 
the  inactive  gas. 

Others  have  wrongly  employed  carbonic-acid  gas  and  il- 
luminating gas;  these,  while  thej^  do  not  threaten  the  life  of 
several  anaerobic  microbes,  kill  or  paralyze  the  development 
of  a  large  number  of  species. 

Of  all  these  processes,  the  method  first  employed  by  M. 
Pasteur  seems  to  me  to  give  the  most  satisfactory  results; 
for  it  is  easier  to  drive  out  the  air  contained  in  the  nutritive 
substances  or  clinging  to  the  vessels  \iy  heat  than  by  the  air 
pump,  the  working  of  which  is  not  always  perfect.  To  obtain 
a  favorable  medium  for  anaerobes,  then,  it  is  sufficient  to  com- 
pletely drive  away  the  oxygen  of  the  air;  this  done,  we  must 
prevent  its  again  coming  in  contact  with  the  nutritive  medium. 

Bouillons  are  easily  obtained  from  gelatins  and  from  gelose 
absolutely  deprived  of  air  hy  covering  them  over,  after  steril- 
ization, with  a  thick  bed  of  a  mixture  of  paraffin  and  vaselin — 

Vaselin, .98  parts 

Paraffin, %      " 
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To  this  composition  may  be  added  a  few  hundredths  of  pure 
wax;  this  increases  the  infusibility  of  the  mixture,  which  does 
not  then  melt  at  a  temperature  of  40°  C. 

For  cultures  at  high  temperature,  we  may  use  to  advan- 
tage the  following-  compound;  it  is  true  that  it  is  apt  to  re- 
tract at  its  centre,  but  it  is  very  adherent  to  the  glass  and  in- 
fusible at  50°  C. : 

Vase]  in, 90  parts 

White  wax, 8      " 

Paraffin, 2      '' 

These  compositions  are  impervious  to  the  air;  they  are 
sufficiently  plastic  at  ordinar}^  temperatures  to  take  the  shape 
of  the  vessels  under  the  influence  of  atmospheric  pressure; 
besides  they  allow  the  liquids  to  expand  without  loosening 
from  the  walls  of  the  glass  vessels;  consequently  not  the 
least  drop  of  the  liquid  escapes.  By  the  use  of  extreme  pre- 
caution, we  may  also,  if  desired,  place  above  the  solid  bed  a 
layer  of  mercury  several  centimetres  thick. 

To  accomplish  the  same  end,  oils  and  hj^dro-carbonaceous 
liquids  at  ordinary  temperature  have  been  advised.  I  do  nob 
believe  that  these  substances  offer  an  absolute  protection 
against  the  access  of  air  to  the  surface  of  the  nutritive  media. 
The  use  of  oils  cannot  be  recommended ;  they  often  disturb 
the  nutritive  media,  partially  saponify  in  the  di- 
gester, and  in  short  only  present  inconveniences 
and  not  a  single  advantage. 

For  the  research  and  culture  of  anaerobian 
organisms,  I  advise  the  use  of  Freudenreich^s 
cylindrical  flasks  (see  Fig.  18)  three  to  five  centi- 

FiG.  18.—  -^  \  ^  I 

freudexreich's  metres  in  diameter,  provided  with  a  bed  of  jelly  or 
Flask.  bouillou  0.02  m.  thick,  upon  which  is  placed  a  layer 
of  paraffined  vaselin  of  even  thickness.  We  may  also  employ 
little  test-tubes,  not  too  narrow,  and  of  limited  length.  These 
vessels,  sterilized  in  the  digester,  once  cooled,  are  ready  for 
use. 

Thej'  are  employed  as  follows: 

The  vessels  containing  the  nutritive  media  are  placed  in 
the  stove,  heated  to  about  45°  C.  until  the  white  isolating 
layer  has  become  dissolved  and  appears  as  a  perfectly  clear 
liquid     Then,  by  means  of  a  graded,  pointed  pipette,  we  intro- 
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duce  the  liquid  to  be  analyzed  into  the  nutritive  stratum  bed, 
giving-  the  pipette  a  slow  circular  movement  during  the  drop- 
ping of  the  water  to  be  analyzed,  in  order  to  spread  it  as 
even  13^  as  possible  in  the  gelatin.  When  operating  with  bouil- 
lon this  precaution  is  unnecessary. 

We  proceed  to  the  study  of  the  species  developed  without 
air  in  the  liquid  cultures  by  means  of  very  finely  pointed  pi- 
pettes, going  right  through  the  isolated  bed;  or,  if  the  colony 
is  formed  in  jell}^  we  ma^^  by  means  of  scorched  glass  tubes 
with  thin  walls,  move  the  isolating  bed  in  the  direction  of  the 
colony;  this  tube  digs,  so  to  speak,  a  sort  of  pit  as  far  as  the 
solid  substratum,  into  which  we  insert  a  platinum  wire  to  take 
away  some  particles  of  the  colony  in  the  customary  manner. 
If  the  operator  has  some  skill,  he  may,  instead  of  using  the 
platinum  wire,  continue  to  bury  the  glass  tube  in  the  nutritive 
layer,  and  may  grasp  the  microbian  vegetation  in  its  entirety; 
he  may  easily  draw  it  out  by  a  brisk  movement,  at  the  same 
time  turning  the  tube,  whose  upper  end  is  hermetically  sealed, 
with  the  fingers.  The  tube  acts  in  this  case  as  a  knife;  by 
blowing  forcibly  into  its  upper  end,  the  nutritive  substance  in- 
closing the  colony  will  be  forced  out. 

The  quantity  of  water  to  be  introduced  into  the  nutritive 
media  for  the  study  of  anaerobian  species  should  be  about 
one  hundred  times  greater  than  for  the  enumeration  of  bac- 
teria by  the  mixed  process. 

The  water  of  the  Vanne,  for  instance,  contains  very  few 
anaerobian  organisms  (from  two  to  ten  to  the  cubic  centime- 
tre), wliile  it  shows  on  an  average  800  bacteria  in  the  same 
volume  of  water.  River  water  should  be  diluted  the  1,000th 
part,  and  one  cubic  centimetre  of  this  dilution  is  added  to  the 
media  sheltered  from  air.  Sewer  water  will  only  be  diluted 
1:10,000,  etc. 

The  observer  who  devotes  himself  to  the  study  of  anaerobes 
must  not  lose  sight  of  the  fact  that  the  gelatin  kept  sheltered 
from  atmospheric  oxygen,  although  not  visibly  studded  with 
colonies,  contains  invisible  germs  which  await  only  the  access 
of  a  little  air  to  make  themselves  manifest.  This  considera- 
tion, then,  will  necessitate  great  care  in  the  study  of  these  spe- 
cies; the  operator  will  take  the  germs  destined  for  cultures 
from  the  very  heart  of  the  colony,  and  will  proceed  to  the 
successive  purifications  which  are  effected  away  from  the  air. 
XII— 31 


468  Bacteriological  Analysis  of  Water. 

Most  of  the  anaerobian  microbes  cultivated  are  also  aerobes, 
the  perfect  anaerobes  being"  very  rare. 

It  is  by  a  subsequent  study  in  preparing  cultures  at  30°, 
40°,  and  50°  C.  in  bouillon  and  gelose  that  we  succeed  in  char- 
acterizing- these  different  species.  Here  especially  we  should 
mistrust  g-elatin,  which  often  proves  improper  for  the  develop- 
ment and  multiplication  of  perfect  anaerobes;  while,  on  the 
other  hand,  these  grow  very  well  in  peptonized  bouillon 
charged  with  sugar  or  a  little  glycerin  (two  to  about  one 
hundred). 

III.  The  Study  of  Zymogenic  Species. 

In  the  case  we  are  now  considering,  it  is  a  question  of  de- 
termining' the  ferments  to-day  known  under  the  names  of 
lactic,  butyric,  and  acetic  ferments;  the  microbe  producers  of 
alcohol  and  hydrosulphurous  acid;  the  agents  of  the  transfor- 
mation of  urine  into  carbonate  of  ammonia,  of  nitrification, 
etc.  In  order  to  diagnose  these  species  endowed  with  very 
distinct  biochemical  attributes,  it  is  important  to  leave  in  the 
background  all  microscopic  characters  of  modes  of  growth 
and  aspect  of  cultures,  and  to  place  these  species  in  media 
where  they  are  capable  of  producing  the  substances  they 
originate  in  abundance.  We  should  then  be  able  to  make  su- 
gared media,  alcoholic,  those  charged  with  urine,  sulphur, 
salts  of  a  mmonia,  etc. ;  but  as  it  is  difficult  to  have  at  one's 
disposition  in  advance,  even  in  a  well-stocked  laboratory, 
sterilized  media  of  culture  charged  with  all  varieties  of  sugar 
and  other  substances  proper  for  the  characterization  of  fer- 
ments, one  must  be  content  to  have  at  hand  both  solid  and 
liquid  nutritive  media,  typical  or  normal,  to  which  can  be 
added  extemporaneously,  at  the  moment  of  inoculation,  a  cer- 
tain volume  of  such  appropriate  solution  sterilized  in  advance. 

If  to  9  c.c.  of  dissolved  gelatin  we  add  1  c.c.  of  simple 
syrup,  a  medium  will  be  obtained  containing  about  ten  to  one 
hundred  of  saccharose;  if  it  is  an  equal  volume  of  solution  of 
urine  at  f\i\N  to  the  one  hundred  that  is  added  to  9  c.c.  of 
gelatin,  the  medium  formed  will  contain  a  quantity  of  urine 
equal  to  fifty  to  the  one  thousand,  etc.  To  make  manifest  the 
sulphydrogenic  qualities  of  various  microbes,  some  hundredths 
of  precipitated  sulphur  are  added  to  the  bouillon  or  jelly;  to 
favor  the  development  of  phosphoretted  hydrogen  that  some 
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bacteria  ma^'  determine,  the  sulphur  is  replaced  b3'  a  mixture 
of  red  amorphous  phosphorus.  The  latter  resists  steriliza- 
tion by  the  dig-ester  very  much;  sulphur  is  readily  freed  from 
germs  at  100°  C. 

After  having'  learned,  b^^  preliminary  analyses  and  the  pro- 
duction of  special  substances,  the  z^anotic  nature  of  the  spe- 
cies, we  proceed  to  the  study  of  the  fermentation  which  deter- 
mines the  jnicro-org-anism,  in  order  to  establish  beyond  a 
doubt  the  reality  of  its  properties  which  had  only  been  sus- 
pected. 

The  nature  and  quantity  of  the  products  of  these  physio- 
log'ical  actions  will  surely  permit  us  to  assign  a  place  to  the 
microbes  under  consideration,  either  among-  known  ferments 
or  by  the  side  of  these,  if  literature  has  not  3'et  mentioned 
them. 

The  observer  will  often  be  surprised  to  discover,  among- 
the  number  of  org-anisms  coming-  under  his  observation,  fer- 
ments which  differ  essentially  in  their  morphology  and  the 
peculiarities  of  their  culture  from  the  species  already  known; 
these  ferments  will  have  a  very  varied  power  of  action :  but 
that  is  not  to  be  reg-retted,  for,  I  repeat,  by  the  side  of  really 
too  precarious  physical  characteristics  common  to  a  larg-e 
number  of  bacteria,  this  inequality  of  physiological  faculties 
will  permit  us  to  give,  to  the  species  found,  a  rank  in  accor- 
dance with  the  degree  of  their  energy. 

I  do  not  intend  to  review  successively  all  the  ferments,  nor 
to  study  their  characters,  powers,  and  various  qualities;  I 
desire  to  reserve  a  few  pages  of  my  pamphlet  to  rapidly  trac- 
ing the  broad  lines  of  a  complete  bacteriological  anal3'sis. 
The  indications  which  I  do  not  give  here  will  be  found  in 
treatises  on  biological  chemistry,  and  better  still  in  the  orig- 
inal memoirs  furnished  upon  these  matters  by  micro-biolo- 
gists to  whom  is  due  the  discovery  of  various  ferments;  for  I 
have  often  recognized  that,  yielding  to  the  necessity  of  con- 
densing many  facts  into  a  few  pages,  authors  who  make  a 
specialty  of  writing  treatises  omit,  by  force  of  circumstance, 
many  important  things  which  are  far  from  being  devoid  of 
interest  to  the  anal.yst. 

The  microbes  which  resist  physical  agents,  and  especially 
heat,  present  a  very  variable  sensibility  toward  chemical  re- 
agents; some  die,  or  at  least  do  not  develop  in  the  presence  of 
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1 : 1,000  mineral  acids,  of  5  to  10  in  the  1,000  of  org-anic  (tartaric 
or  citric  acids);  while  there  are  other  bacteria  which  can  grow 
very  abundantly  in  media  in  which  the  proportion  of  these 
acids  is  considerably  g-reater  (2  to  3  in  1,000 — sulphuric,  hy- 
drochloric, nitric;  10  to  20  in  1,000  of  tartaric  and  citric  acids). 
Using-  these  facts  as  a  basis,  we  may  accomplish  the  separa- 
tion of  species  and  at  the  same  time  establish  a  very  faithful 
diag-nosis  of  their  characters.  Like  acids,  we  may  make  use 
of  alkalies,  of  caustic  soda  1  to  5  to  the  1,000,  of  carbonate  of 
ammonia  1  to  10  to  the  100;  and  we  may  establish  the  fact  that, 
though  in  general  alkalies  are  favorable  to  the  multiplication 
of  bacteria,  there  are  many  cases  in  which  they  impede  this. 

The  resources  offered  us  by  chemistry  are,  so  to  speak,  un- 
limited; besides  acids  and  bases,  we  may  employ  mercurial 
preparations  in  very  weak  strength  (1:10,000,  1:100,000), 
salts  of  iron,  copper,  lead;  antiseptics:  sugar,  carbolic  acid, 
thjniiol,  iodoform,  and  other  substances  whose  enumeration  is 
not  necessary.  The  process  based  upon  the  unequal  anti- 
septic power  of  some  substances  upon  bacteria  is  valuable  for 
the  isolation  of  saprogenic  bacteria.  Since  a  considerable 
period  I  use  for  this  purpose  sea  salt  in  proportions  varjnng" 
from  5  to  15  to  the  100,  g-lycerin  in  proportions  of  10  to  20  to 
the  100,  borate  of  soda  and  boric  acid  in  the  proportion  of 
1  :  100,  benzoic  acid,  salicylic  acid  in  the  proportion  of  1 : 2,000, 
h3^drocyanic  acid  in  that  of  1 :  5,000.  As  a  powerful  modifier 
for  culture  media  I  place  iodine  in  the  first  rank;  this  sub- 
stance, added  in  very  minute  quantity  to  bouillon  or  nutritive 
jell3%  renders  them  remarkably  barren  to  many  species; 
bromine  acts  in  the  same  manner. 

All  these  means  of  investigation  are  good,  especially  when 
one  desires  to  effect  the  qualitative  analysis  of  a  water  with  a 
relatively  large  volume  of  liquid;  and,  strictly  speaking,  it 
should  alwaj^s  be  thus,  for  it  does  not  seem  to  me  sufficient  to 
stud}'  qualitatively  the  micro-organisms  contained  in  only  a 
cubic  centimetre  or  a  fraction  of  a  cubic  centimetre  of  water. 

Like  sugared  media  or  others  employed  in  the  study  of 
ferments,  acid,  akaline,  or  antiseptic  media  can  be  prepared  in 
proportions  as  needed,  by  adding  the  desired  quantity  of 
sterilized  solution  of  the  chemical  substance  to  a  certain  vol- 
ume of  gelatin.  In  order  to  keep  these  solutions  sheltered 
from  the  dust  of  the  air  and  accidental  contamination,  we  em- 
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ploy  flasks  furnished  with  an  antiseptic  stopper;  the  flasks 
which  seem  most  convenient  to  me  are  those  which  have  a 
movable  cap  to  which  is  soldered  a  pipette  and  a  lateral  tu- 
bular arrangement  provided  with  a  wad  of  cotton  wool  in 
order  to  prevent  the  escape  of  the  liquid  through  the  pipette 
during  sterilization  and  to  assure  the  constant  re-establish- 
ment of  atmospheric  pressure  in  the  interior  of  the  flask. 

I  will  mention  briefly  the  various  means  at  the  disposal  of 
the  micrographist  in  aiding  him  in  the  discovery  of  species, 
when  the  methods  of  frationizing  in  bouillon  and  the  inocula- 
tion of  bacteria  on  plates  are  impracticable.  In  devoting 
himself  to  these  various  operations  of  analysis,  the  microg- 
raphist will  not  only  have  the  satisfaction  of  discovering  in 
the  water  bacteria  already  known,  but  many  others  which 
have  not  been  made  the  object  of  any  study ;  by  analyzing  with 
care  he  will  always  be  able  to  publish  not  only  researches  the 
interest  in  Avhich  may  be  open  to  dispute,  but  also  works 
which  will  be  very  useful  for  bacteriological  science. 

IV.  The  Study  of  Pathogenic  Species. 

The  aim  of  the  micrographist  in  bacteriological  analyses  ol 
water  should  undoubtedly  be  the  discovery  of  pathogenic  or- 
ganisms; that  is,  the  species  dangerous  for  man  and  domestic 
animals,  who  aid  him  by  their  muscular  strength  or  nourish 
him  with  their  flesh.  Outside  of  the  interest  attached  to  all 
scientific  research,  we  should  never  neglect  the  aspect  which 
furnishes  profitable  indications  to  humanity;  hence  I  believe  it 
to  be  of  capital  importance  to  devote  one's  self  to  experiments 
in  order  to  learn  whether  a  liquid  serving  for  the  alimenta- 
tion of  an  entire  population  does  or  does  not  contain  micro- 
organisms capable  of  more  or  less  seriously  affecting  pubhc 
health.  Unfortunately  it  must  be  confessed  that  among  the 
numerous  affections  which  especially  afflict  the  human  race 
the  etiology  of  many  is  unknown;  we  are  ignorant,  for  in- 
stance, of  the  microbes  of  small-pox,  of  measles,  of  scarlatina, 
and  of  athrepsia;  I  speak  only  of  diseases  endemic  in  our  cli- 
mate and  which  sometimes  assume  a  very  fatal  form.  The 
micro-organisms  which  produce  typhoid  fever  and  cholera  are 
better  known ;  nevertheless,  the  fact  of  their  being  specific  is 
still  discussed.     Dr.  Klein  does  not  admit  the  pathogenic  prop- 
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erties  of  the  spirillum  of  Dr.  Koch;  many  believe  that  the 
bacterium  coli  commune  is  the  cause  of  typhoid  fever,  and  not 
the  bacillus  discovered  by  Eberth.  Meanwhile  it  is  nndeniable 
that  there  exist  around  us  very  deadly  and  very  harniful  bac- 
teria, such  as  the  bacillus  antliracis,  JSTicoiaiers  bacillus,  and 
the  organisms  of  septiccemia,  which  are  found  in  the  soil  and 
in  water. 

The  utility'  of  micrographic  analj^ses  in  relation  to  patho- 
genic bacteria  is  enlianced  by  the  fact  that,  besides  the  intoxi- 
cation which  may  be  produced  through  the  digestive  canal, 
our  body  often  presents  other  open  doors  to  infection;  for 
instance,  the  lesions  resulting  from  a  physiological  act  like 
that  of  recent  confinement,  or  those  which  are  the  conse- 
quence of  injuries.  The  w-ashing  of  wounds  with  impure 
waters  may  be  the  starting-point  of  grave  and  even  fatal  acci- 
dents; and  if  the  surgeons  in  our  hospitals  see  their  statistics 
of  cures  improve  from  day  to  day,  it  is  due  to  the  incessant 
war  waged  against  the  lower  organisms  by  means  of  anti- 
septic dressings. 

Thus,  the  studj'  of  pathogenic  microbes  in  water  should 
actively  engage  the  anal^^st;  still  he  should  limit  himself 
to  the  determination  of  known  pathogenic  microbes  and  refuse 
to  extend  his  investigations  to  microbes  whose  existence  is 
simply  suspected  and  wiiich  bacteriologists  have  not  yet  been 
able  to  discover,  even  in  the  body  of  the  patient.  It  is  not  rare 
to  receive  the  apparently  natural  request  to  study  all  the 
pathogenic  bacteria  in  a  given  water — a  request  to  which  it 
will  probably  not  be  easj^  to  respond  for  a  long  time.  Often 
also  I  have  been  asked  to  search  for  the  microbe  of  mumps  or 
scarlatina.  If  such  discoveries  could  be  made,  they  would  no 
doubt  be  very  praiseworthy  for  the  analyst;  in  the  mean 
while,  we  must  agree  that  it  does  not  come  within  the  current 
practice  of  enumeration  to  beg-in  at  the  very  outset  with  the 
determination  of  pathogenic  agents  which  it  has  been  impos- 
sible to  isolate  in  the  body  of  the  subject  from  whom  they 
are  obtained. 

A  micrographist  should  think  of  searching  the  waters  onl}^ 
for  those  species  wiiich  have  been  well  studied  and  isolated  in 
the  form  of  cultures.  His  first  care,  then,  wall  be  to  procure 
very  pure  specimens  of  bacteria  capable  of  causing  the  difler- 
ent  diseases,  to  cultivate  these  microbes  in  various  media,  to 
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study  them  under  the  microscope,  and  finally  to  inoculate  ani- 
mals with  them  in  order  to  observe  the  lesions  they  promote. 
In  a  word,  he  will  devote  himself  to  an  apprenticeship  outside 
of  which  he  will  find  himself  without  experience  and  badly 
prepared  to  carry  on  to  advantage  the  general  or  particular 
studies  claimed  of  him. 

The  importance  of  this  subject  leads  me  to  dwell  for  an 
instant  upon  the  different  microbes  in  whom  the  existence  of 
pathogenic  power  is  not  dubious.  I  will  briefly"  mention  the 
way  of  isolating  them  in  water,  and  I  will  recall  concisely  the 
characteristics  peculiar  to  each,  referring  the  reader  for 
more  extended  details  to  the  numerous  works  published  upon 
bacteria. 

The  Bacillus  of  Tetanus. 

This  bacillus,  discovered  by  Nicolaier,  studied  oy  Freuden- 
reicli  and  many  other  authors,  but  isolated  to  the  state  of 
pure  culture  by  Kitasato,is  easilj^  enough  obtained  by  keeping 
the  water  for  one  hour  at  a  temperature  of  70°  C,  then,  by 
inoculating  this  water  in  peptonized  gelose,  with  the  addition 
of  two  to  one  hundred  of  sugar,  these  analyses  should  be 
practised  in  the  way  I  have  indicated  for  isolating  the  anaero- 
bian'  species. 

We  carefully  study  the  colonies  with  the  microscope,  es- 
pecially^ those  which  take  an  arborescent  form ;  if  among  them 
we  discover  bacilli  terminating  in  spores,  making  them  resem- 
ble short  pins,  we  cultivate  these  throagh  punctures  in  gelatin 
and  in  bouillon  protected  from  the  air.  The  puncture  in  the 
gelatin  gives  place  to  the  production  of  a  sort  of  sponge  cul- 
ture, resembhng  the  bacillus  of  hog  cholera;  but  the  bacilli  of 
the  former  always  have  a  larger  terminal  spore  than  the 
latter. 

Mice  inoculated  with  one  drop  of  the  boaillon  invaded  by 
Nicolaier's  bacillus  are  killed  in  two  or  three  days.  Ten  drops 
or  a  cubic  demi-centimetre  of  the  same  bouillon  produces 
tetanus  in  a  large  guinea-pig  and  even  in  a  rabbit. 

Nicolaier's  bacillus  is  quite  frequent  in  the  water  of  the 
Seine  and  of  the  Marne;  it  is  also  found  in  sewer  water. 
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The  Bacillus  Anthracis. 

The  bacillus  of  malig-nant  pustule  discovered  by  M.  Da- 
vaine,  studied  by  Pasteur,  Koch,  and  many  others,  should,  it 
seems  to  me,  be  isolated  b^^  the  following-  process;  at  least  it 
is  thus  that  I  have  been  able  to  produce  it  in  river  water  arti- 
ficially infected  by  a  small  number  of  micro-organisms  : 

The  water  is  kept  at  65"  C.  for  two  hours,  in  order  to  de- 
stroy the  greater  part  of  ordinary  microphytes  which  do  not 
resist  this  degree  of  heat;  then  the  liquid  is  incorporated  in 
the  gelatin,  and  numerous  plates  are  formed  with  it.  Prefer- 
ably the  grayish  colonies  formed  of  entangled  filaments  like 
a  handful  of  hair,  and  again  the  colonies  that  furnish  myceli- 
form  jDrolongations,  are  submitted  to  observation.  Cultures 
in  bouillon  are  then  effected,  where  the  species  develops,  form- 
ing a  fleecy  deposit,  which  settles  in  the  bottom  of  the  vessel. 
In  gelatin  the  bacillus  anthracis  gives  a  culture  in  the  shape  of 
an  inverted  cypress-tree  which  slowly  liquefies  the  substratum. 
Finally,  mice  inoculated  with  the  bouillon  are  killed  in  less 
than  twenty-four  hours,  and  Guinea-pigs  succumb  before  the 
end  of  the  second  day. 

The  bacillus  anthracis  is  a  large  bacillus  which  develops 
by  contact  with  the  air  in  almost  all  media  used  in  bacteriol- 
ogy; in  bouillon,  gelose,  urine,  if  these  media  be  not  too  per- 
ceptibly acid.  While  the  bacillus  of  the  tetanus  is  not  found  in 
the  blood  of  animals  dying  from  the  results  of  inoculation,  the 
blood  of  animals  dying  from  malignant  pustule  swarms  with 
long  bacilli  with  quite  square  ends. 

I  have  never  found  the  bacillus  anthracis  in  any  of  the 
waters  used  b^^  the  Parisian  population;  I  hav^e  even  searched 
in  vain  for  it  in  the  sewer  waters  and  in  those  of  the  Bievre, 
which  receives,  as  is  well  known,  the  waste  of  tanned  leather, 
some  of  which  is  certainly  carbuncular,  as  is  shown  by  the  cases 
of  malignant  pustules  observed  among  laborers  in  tanneries 
who  come  for  treatment  to  the  hospitals.  If  one  does  not  drink 
carbuncular  bacteria  in  Paris,  they  are  sometimes  eaten;  for 
it  is  not  a  rare  occurrence  for  inspectors  of  butchers'  shops  to 
be  called  upon  to  seize  meat  infected  by  the  bacillus  anthracis: 
as  undeniable  testimony  of  this  statement,  I  may  cite  the  case 
of  two  strong  men  who,  by  carrying  meat  upon  their  shoulders, 
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contracted  malig-nant  pustules  upon  the  neck;  one  of  the  two 
succumbed  to  this  terrible  atflictiou  at  I'Hotel-Dieu. 

The  carbuncular  bacterium  is  sometimes  asperog-enous  (Dr. 
E.  Roux) ;  in  this  case  the  water  must  not  be  heated  above  40° 
C,  in  order  to  avoid  destroying-  the  adult  bacillus,  which  it  is 
important  to  stud3^ 

The  Typhoid  Bacillus. 

Eberth's  bacillus  is  separated  from  water  by  several  pro- 
cesses mentioned  by  Chantemesse,  Widal,  Thoinot,  and  others; 
I  will  give  here  that  which  seems  most  simple  and  certain;  it 
is  that  of  Dr.  Vincent : 

Into  a  certain  number  of  specimens  of  peptonized  beef 
bouillon  or  of  simple  bouillon  of  peptone,  containing-  seven 
decigrams  of  crystallized  carbolic  acid  to  the  litre,  we  intro- 
duce some  drops  or  some  centimetres  of  the  water  to  be 
analyzed  according-  as  it  is  poor  or  rich  in  bacteria.  If  it  is  a 
question  of  spring-  water  supposed  to  be  contaminated  by  the 
bacilluaiof  typhoid  fever,  w^e  may  g-o  as  high  as  one  hundred 
cubic  centimetres,  taking-  care  to  operate  in  a  bottle  or  flask 
containing  at  least  one  thousand  cubic  centimetres  of  bouillon. 

The  vessels  thus  inoculated  must  be  placed  in  a  water  bath 
kept  at  42°  C;  when  these  vessels  have  become  cloudy,  some 
drops  of  the  cultures  are  transported  into  new  flasks  or  tubes  of 
small  dimension,  half  full  of  carbolized  bouillon,  and  these 
are  exposed  to  42°  C. ;  for  greater  surety,  three  or  four  suc- 
cessive inoculations  are  thus  practised. 

It  must  be  remarked  that  the  Bacterium  cob  commune  and 
some  other  species  may  also  be  cultivated  in  the  manner  just 
specified. 

Eberth's  bacillus  is  quite  easih'  distinguished  from  the 
typical  form  of  the  Bacterium  coli  commune  by  the  very  de- 
cided characteristics  which  its  culture  presents.  The  bacillus 
of  E berth,  developed  upon  tlie  jelly  plates,  appears  in  the  form 
of  pearly,  translucent  colonies;  inoculated  upon  potato  it  gives 
a  light  brilliant  coating;  it  does  not  hquefy  gelatin,  etc.  It 
is  not  difficult  to  ascertain  the  presence  of  the  bacillus  con- 
sidered as  the  agent  of  typhoid  fever  in  water;  I  repeat  that 
this  bacillus  appears  under  very  exact  conditions  which  char- 
acterize it.     But  this  bacillus  is  often  found  mixed  with  an- 
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other  kind  of  bacillus  as  mobile  as  itself,  called  the  bacillus 
pseudo-typhoid.  What  is  more  serious,  the  Eberth  bacillus 
may  itself  become  the  object  of  marked  modifications,  and  then 
such  cultures  in  no  way  recall  those  found  described  in  classic 
works. 

I  called  attention  several  years  ago  to  the  existence  of  these 
false  typhoid  bacilli,  some  of  which  have  appeared  in  the  at- 
mosphere of  Paris;  and  I  add  to  day  that  a  yellow  variet}^  of 
the  true  Eberth's  bacillus  is  obtained  by  taking-  the  germs 
from  old  normal  cultures  and  cultivating  them  for  some 
weeks  in  a  medium  which  is  very  poor  in  nutritive  substances, 
such  as  sterilized  river  water.  Thus  it  might  happen  that 
even  a  cautious  micrographist  might  allow  the  typhoid  ba- 
cillus to  escape  unnoticed. 

The  analyst  will  always  simply  affirm,  with  a  view  of  pro- 
tecting his  responsibility,  whether  or  not  he  has  discovered 
the  Eberth  bacillus  in  a  w^ater — that  is,  the  bacillus  which  it 
has  been  agreed  to  consider  as  the  agent  of  t^-phoid  fever,  from 
its  microscopic  and  macroscopic  aspects — until  the  day  when 
it  will  be  known  that  this  bacillus  is  simph'  one  of  the  agents 
which  possesses  this  faculty  in  conjunction  with  several 
others. 

Indeed,  the  specific  nature  of  the  action  of  this  bacillus  sur- 
prises me  all  the  more  because  it  is  rare  to  encounter  a  species 
which  has  the  powder  of  exercising  a  determined  zymogenic 
function  exclusively.  The  further  one  advances  in  the  study 
of  the  infinitely  small,  the  more  he  decides  that  the  functions 
formerly'  attributed  to  a  single  species  are  common  to  a  num- 
ber of  microscopic  species  which  often  have  no  morphological 
relationship.  Moreover,  physiological  function  exercised  by  a 
bacterium  may  be  found  in  mildews,  and,  vice  versa,  biochem- 
ical actions  belonging  to  mildews  may  be  exercised  by  bac- 
teria. 

Between  the  questions,  Can  a  water  engender  typhoid  ?  and 
Does  a  water  contain  Eberth's  bacillus  ?  there  is  a  wide  differ- 
ence; the  micrographist  should  always  refuse  to  answer  the 
,  first  question,  since  it  is  simpl.y  his  duty  to  affirm  the  presence 
of  Eberth's  bacillus  when  he  has  occasion  to  encounter  it. 

This  bacillus  is  never  met  with  in  spring  waters  wiiich 
have  escaped  contamination  by  dust  or  by  liquids  which  have 
been  used  for  washing  the  linen  of  sick  or  healthj^  persons.     I 
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have  never  isolated  it  in  the  water  of  the  Vanne  drawn  at 
Montroug-e,  nor  in  the  water  of  the  Dhuis.  It  is,  on  the  con- 
trary, very  frequent  in  sewer  water  and  in  the  water  of  the 
Seine.  Those  species  will  probably  be  found  in  these  waters 
until  the  evacuations  of  typhoid  patients  and  the  waters  from 
public  wash-houses  cease  to  be  carelessly  carried  into  them. 

It  is  not  astonishing-,  then,  to  find  E  berth's  bacillus  in  river 
water:  it  would  be  surprising- not  to  encounter  it  there.  To 
mention  an  example:  In  the  autopsies  made  upon  persons  who 
had  succumbed  to  typhoid  fever  at  I'Hotel-Dieu  it  was  cus- 
tomary to  wash  the  intestines  of  the  corpses  by  fitting-  them 
to  a  water  tap  in  order  to  quickly  dispose  of  all  the  contents; 
this  facilitated  the  examination  of  the  ulcerations  of  Pe3'ers 
plates;  but  where  did  these  waste  waters  of  the  intestinal 
canal  go  ?  They  flowed  directly  into  the  Seine  by  the  city 
sewers.  There  is  a  cause,  if  I  am  not  mistaken,  of  infection 
and  of  the  propag-ation  of  typhoid  fever  \>y  this  water. 

The  Spirillum  of  Asiatic  Cholera. 

This  microscopic  species  was  discovered  by  Dr.  Koch  in  the 
intestine  of  cholera  patients.  It  is  a  comma-bacillus  whose 
average  length  is  1.5  /i;  its  articulate  parts  are  the  result  of 
division  of  a  spirillum. 

I  have  not  3'et  had  occasion  to  find  this  microbe  in  the 
water  of  Paris.  I  have  made  some  artificial  experiments  for 
the  purpose  of  studying  the  separation  of  this  species  mingled 
with  the  bacteria  of  Seine  water.  This  separation  is  very  dif- 
ficult on  account  of  the  similarity  presented  b3^  the  colonies 
of  spirilla  with  many  ordinarv  colonies. 

Spread  upon  plates  of  peptonized  gelatin,  the  Spirillum 
cholerge  asiatic^  first  appears  as  a  white  point  with  irregular 
edge;  then,  when  the  colony  grows,  the  gelatin  is  liquefied, 
forming  a  funnel-shaped  depressioii  if  the  colonj'^  is  at  the  sur- 
face. Stab  cultures  give  first  a  white  line,  w^hich  is  converted  at 
the  end  of  three  or  four  days  into  a  canal  of  liquefied  g-elatin 
with  funnel-shaped  little  cups.  Upon  gelose  a  yellowish  muci- 
laginous bed  is  obtained,  which  has  nothing  characteristic. 
The  form  of  the  curved  cell  is  more  worth.y  of  notice,  but  it, 
again,  is  common  to  the  spirillum  of  IMnkler  and  Prior,  which 
liquefies  gelatin  more  rapidly;  and  to  many  micro-organisms 
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which  I  have  taken  from  sewer  water,  but  which  differ  from 
these  last  spirilla  in  color;  one  of  these  is  reddish  and  does 
not  begin  to  liquefy  the  gelatin  until  after  a  period  of  eight 
daj's;  the  other  produces  white  cultures  upon  gelatin,  wiiich 
it  never  liquefies. 

The  action  of  the  cholera  microbe  upon  animals  is  badly 
defined  and  produces  contradictory  effects;  from  my  investi- 
gations I  believe  it  would  be  hasty  to  draw  any  conclusion 
whatsoever  from  the  results,  which  are  sometimes  positive, 
sometimes  negative,  and  which  are  obtained  by  inoculating 
small  mammiferous  animals  with  the  spirillum  in  question. 

I  repeat  that  I  have  never  found  Dr.  Koch's  spirillum  in 
the  river  Avaters  and  spring  waters  which  I  have  analyzed; 
moreover,  spiral-shaped  bacteria  are  excessively  rare  there;  I 
have  found  in  the  Seine  water  only  the  Spirillum  volutans; 
this  may  be  successfully  cultivated  in  almost  pure  water,  or  in 
that  charged  with  one  cubic  centimetre  of  peptonized  bouillon 
to  the  litre  of  sterilized  water. 

I  do  not  believe  it  necessary  to  mention  here  the  Staphylo- 
coccus pyogenes,  which  is  frequently  encountered  not  onlj^  in 
water,  but  also  in  the  dust  of  the  air;  nor  the  pneumococcus, 
which  is  not  commonly  found  in  water,  but  which  lives  and 
multiplies  in  the  mouths  of  healthy  persons;  nor  the  bacillus 
of  tuberculosis,  so  difficult  to  determine  in  the  free  air,  and 
which  I  have  not  been  able  to  find  in  the  sticky  mud  depos- 
ited upon  porcelain  bougies  used  for  a  long  time  in  filtering 
the  water  of  the  Seine  and  of  the  canal  of  I'Ourcq ;  either  the 
animals  inoculated  have  remained  very  healthy  or  they  have 
rapidly  succumbed  either  to  septic£Emia  or  to  purulent  infec- 
tion, but  not  to  tuberculosis. 

The  septic  species  are  very  frequent  in  water,  especially  in 
dirty  waters  and  privy  waters;  but  it  is  sufficient  to  show 
that  these  species  are  fatal  to  animals  to  establish  the  fact  that 
they  are  harmful  to  humanit3^  It  is  quite  certain  that  their 
harmfulness  depends  upon  the  manner  in  which  they  enter  the 
economy.  I  have  been  able  to  keep  alive  during  several  months 
Guinea-pigs  and  mice  nourished  with  bread  soaked  in  cultures 
of  septic  organisms,  when  they  were  killed  in  from  twenty-four 
to  forty-eight  hours  by  the  subcutaneous  inoculation  of  some 
drops  of  these  same  bouillons;  it  is  not,  then,  to  my  mind,  legit- 
imate to  decide  upon  the  morbid  action  of  a  species  absorbed 
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by  the  dig-cstive  tract  from  the  effects  it  causes  by  injection 
under  the  skin  or  into  the  peritoneal  cavity.  It  is  indeed 
known  tluit  tlie  g-astric  juice  desti-oys  in  a  short  time  nearly 
all  the  virulent  microbes  observed  up  to  the  present  time. 

However,  to  conclude  from  these  experiments,  as  some  au- 
thors do,  that  infection  through  waters  is  a  myth  is,  I  believe, 
contrary  to  facts  well  established  and  recognized  by  the  ma- 
jority of  physicians.  On  the  other  hand,  it  would  be  g-reatly 
exaggerating-  their  injurious  power  to  consider  harmful  waters 
which  contain  microbes  capable  of  killing-  Guinea-pigs  and 
rabbits  by  hypodermic  inoculation. 

As  a  conclusion  to  the  preceding-  pages,  I  advise  the  ana- 
lyst devoted  to  the  microscopic  study  of  water  to  be  ver}^  cir- 
cumspect in  his  affirmations  touching-  the  diag-nosis  of  even 
the  best-observed  species,  and  not  to  hasten  his  conclusion  of 
the  pathogenesis  of  a  water  by  the  mere  result  of  inocula- 
tions upon  animals;  for  these  inoculations  may  be  fatal  when 
they  do  not  contain  a  known  pathogenic  species,  and,  on  the 
contrary,  they  may  be  inoffensive  for  animals  when  they  are 
harmful  to  man.  If,  in  imitation  of  a  practice  long  in  use  by 
myself,  we  nourish  animals  with  the  cultures  of  noxious  mi- 
crobes, it  is  g-enerally  found  that  the  ingestion  of  these  organ- 
isms is  not  deleterious.  Man  in  his  normal  state  offers  a  great 
resistance  to  pathogenic  bacteria;  but  those  cases  should  also 
be  considered  in  which  he  has  not  yet  become  accustomed  to 
infectious  microbes  when  the  immunity  may  be  lost,  or 
where  the  door  may  be  opened  to  the  infection  against  which 
he  has  long  resisted.  These  facts  of  common  observation  jus- 
tify the  utility  of  micrographical  analyses  in  relation  to  the 
bacterian  species  called  pathogenic. 

V.  The  Bacterian  Flora. 

It  is  certainly  premature,  considering  the  inconstant  and 
little  varied  characteristics  presented  by  bacteria,  to  attempt 
the  study  of  a  flora  which  can  lead  the  inexperienced  analyst 
to  the  determination  of  the  species  under  consideration.  Still, 
efforts  should  be  made  in  this  direction,  and  my  attention  has 
for  a  long  time  been  fixed  upon  a  similar  work. 

Dr.  Fliigge  has  given  us  some  attempts  of  this  nature  based 
upon  the  color  and  form  of  the  colonies  developed  in  gelatin. 
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I  do  not  share  his  views  upon  the  practical  utility  of  similar 
pictures,  and,  above  all,  I  do  not  v(iry  clearly  see  what  benefit 
a  novice  can  draw  from  these  restricted  and  poor  classifica- 
tions. To  wish  to  insert  in  a  restricted  table  the  innumerable 
legions  of  micro-org-anisms  found  in  nature — to  divide  them, 
for  example,  into  microbes  which  liquefy  and  do  not  liquefy 
gelatin — is  to  relegate  to  a  very  inferior  rank  the  character- 
istics which  I,  on  the  contrary,  consider  as  most  important. 
The  reader  will  agree  with  me,  I  hope,  that  the  characters 
drawn  from  the  micrometric  dimensions  of  the  form  of  the  mi- 
crobe, when  one  does  not  know  the  various  phases  of  its 
evolution  c^xle,  are  ver3^  precarious;  that  the  ideas  drawn  from 
the  color  of  the  colonies,  when  that  color  varies  from  the  day 
that  the  species  becomes  visible  until  several  months  after  its 
growth,  are  almost  useless  for  consideration ;  that  the  form 
of  the  colonies,  so  variable  according  to  whether  the^-  are  at 
the  bottom  or  at  the  surface  of  the  substratum,  presents  to 
the  experimenter  only  very  uncertain  diagnostic  points;  that 
the  property  of  liquefying  the  gelatin  acquired  or  lost  only 
keeps  up  an  illusion  of  the  anal3-st  who  considers  this  faculty 
as  characteristic;  finally,  the  reader  will  agree  with  me  that  all 
these  characteristics  are  of  very  slight  importance,  and  that  a 
general  flora  should  not  be  based  upon  such  secondary  prop- 
erties. 

The  study  of  a  bacterian  flora  useful  for  the  consideration  of 
micrographists  will  be  arrived  at,  on  the  contrary,  by  class- 
ing the  bacteria  into  general  groups,  in  which  the  species 
which  remain  to  be  discovered  will  always  find  a  place;  as  to 
the  facts  relating  to  fluidiflcation,  color,  odor,  to  the  form  of 
colonies,  deposits,  etc.,  these  should  be  reserved  to  aid  in  the 
distinction  of  species  comprised  in  the  same  group. 

The  presentation  of  a  flora  which  I  will  presently  give  has 
for  its  object  only  to  show  that  this  subject  can  be  treated  in 
a  general  way. 

Analysis  of  a  Bacterian  Flora. 

Section. 

(  At  20°  C  . . .  A 

1st.  Species  developing  by   contact  with  the  1  q^^^*^  ^^^^gOQOQ  * '  "-g 

oxygen  of  the  air.  j  ^^^^  ^^^^^  40=  C '. ". ' '.  C 

„,    „       •       1       1      •  -4-1,      ^+1  .(At20°C D 

2d.  Species  developing  without  the  oxygen  of  j  ^^^^^  above  20°  C E 

t^^®  -^^  '■•  \  Only  above  40°  C '.".!!  F 
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Sectioin"  a. 
Species  developing  at  20'  C.  by  contact  with  oxygen  of  the  air. 

Tribe. 

(  Pathogenic I. 

Cocci -Zymogenic II. 

(  Saprogenic  or  common 111. 

\  Pathogenic IV. 

Bacihi Zymogenic V. 

(  Saprogenic  or  common VI. 

_,    .  .„  (  Patliogenic VII. 

Spirilla -  Zymogenic VIII. 

(  Saprogenic  or  common IX. 

(  Pathogenic X. 

Other  forms  of  micro-organisms. .  -!  Zymogenic XI. 

(  Saprogenic  or  common XII. 

Section  B. 
Species  developing  only  above  20"  C.  by  contact  with  the  oxygen 

of  the  air. 
Etc.  Etc. 

Trihe  I. 
Pathogenic  organisms  in  cocci  developing  at  20°  C.  in  contact  with 

the  oxygen  of  the  air. 

Gi'oup. 
...    1 


0) 


^z,  52  = 

o  >     ^^ 
...2  fl  ?  oj 


White  or  gray  colonies \  fe^^^f.^^^^f  .  •  •  • 

•^  (  -Non-hquetymg 


Yellow,  yellowish,  or  greenish  colonies. 


0+3 

^^ 
'^% 

.S'a3 
A  =* 

a  a 
3  o 

u 
O 

m 


j  Liquefying 
{  Non-liquefying 

Red  or  reddish  colonies \  ^ ^"f.^'y"^^  .  •  ■  ■ 

<  JNon-liquetying 

!  Whitish  colonies 


In  alkalinized 
gelatin,  jjre- 
senting 


Yellowish  colonies. 
Reddish  colonies. . . 


f  Liquefying  ....  7 
1.  In    alkalinized   !  j  Non-liquefying  8 

3  Liquefying  ....  9 
{  Non-liquefying  10 
j  Liquefying  ...  .11 
\  Non-liquefying  12 
j  Liquefying  . .  .13 
'(  Non-liquefying  14 

j  Liquefying 1.5 

\  Non-liquefying  10 

\  Liquefying    . .  .17 

\  Non-liquefying  18 

In  serum  of  blood \ . .     19 

In  bouillons  i  J^^V'^^t^    •„ z  •, ^O 

forming  ]  Elevated  pellicle 21 

'Diffuse  pellicle 22 

Turbidity    23 

Elevated"^  pellicle 24 

Diffuse  pellicle 25 


Whitish  colonies. . . 
In  acidified  gel- 
atin, present-  -;  Yellowish  colonies, 
ing  I 


Reddish  colonies. 


In  animal  fluids 
sterilized  by 
cold,  forming 

In  vege  table 
fluids  steril- 
ized by  cold, 
forming 

In  mineral 
liquids,  form- 
ing 


Turbidity    .26 

Elevated"  pellicle 27 

Diffuse  pellicle .28 

Turbidity 29 

Elevated'pellicle 30 

Diffuse  pellicle 31 
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Tribe  II. 

Zymogenic  organisms  in  cocci  developing  at  20'  C.  in  contact  with  the 

oxygen  of  the  air. 

Etc.  Etc. 

Group  I. 

Pathogenic  organisms  in  cocci,  developing  at  20'   C.  in  contact  with 

the  oxygen  of  the  air  and  multijjlying  on  ordinary  nutrive  gelatin, 

forming  white  colonies,  liquefying. 

I  White  colonies. 
Monococcus -,  Gray  colonies. 

(  Rainbow-colored  colonies. 

I  Spherical  colonies. 
Diplococcus I  Discoid  colonies. 

(  Lamelliform  colonies. 


The  cultures  placed 


Papillary  colonies. 


scope"  sior'Tiie  \  Streptococcus. ...  -1  Colonies  with  prolongations, 
form  of 


Iri'egular  colonies. 
i  Star-shaped  colonies. 

Tetracoccus -  Mol>ile  colonies. 

f  Amofibiform  colonies. 
(  Very  opaque  colonies. 

Sarcinse -,  Translucent  colonies. 

\  (  Colonies  in  concentric  zones. 

Group  II. 
Etc.  Etc. 

In  the  preceding  flora  the  micro-organisms  are  divided  into 
aerobes  and  anaerobes;  bacteria  which  both  are  aerobic  and 
anaerobic  find  a  place  in  these  two  great  divisions  according  to 
the  modifications  which  their  development  sheltered  from  or  in 
contact  with  the  air  presents. 

The  second  characteristic  made  use  of  for  the  classification 
of  microbes  is  the  temperature  at  which  the3'  develop;  most 
of  them  groAv  readily  at  20°  C,  but  some  only  develop  be- 
tween 30°  and  40°  C.  and  in  their  turn  cease  to  grow  when 
others  have  scarcely  sufficient  heat  to  multiply  visibly;  this 
is  observed  among  the  thermophile  species,  whose  existence  I 
was  the  first  to  mention. 

These  two  characteristics  are  natural,  asthej^  are  observed 
immediately  after  inoculation.  The  third  is  derived  from  the 
customary  form  which  bacteria  present  at  the  first  micro- 
scopic examination;  it  is  not  generally  difficult  at  this  mo- 
ment to  discover  whether  the  developed  species  belongs  to 
the  micrococcus,  bacillus,  spirillum,  streptothrix,  cladothrix, 
etc. 

The  fourth  characteristic,  based  upon  the  pathogenic  or 
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zymogenic  functions  of  the  niicro-org-anism,  seems  to  me  of 
most  importance;  tlie  species  to  be  examined  is  inoculated  in 
living-  animals  and  introduced  at  the  same  time  in  sug-ared 
media,  charged  with  urine  or  other  fermentable  substances. 
The  pathogenesis  of  a  species  is  determined  from  the  action 
which  the  bacteria  exercise  toward  the  animals  usually  chosen 
as  subjects  (mice,  Guinea-pig-s,  and  rabbits). 

The  preceding-  outline  is  g-iven  for  the  sole  purpose  of  serv- 
ing- as  an  example  for  the  analyst;  the  pathog-enesis  has 
reference  to  the  little  animals  under  experiment,  for  it  may 
happen  that  a  species  harmful  to  man  may  find  its  place  in 
another  section— a  detail  of  little  importance  since  we  do  not 
deal  here  with  a  botanical,  methodical,  and  scientiflc  classifica- 
tion of  bacteria,  but  with  a  flora  for  the  use  of  micrographists 
devoted  to  the  study  of  the  microscopic  organisms  of  the  air, 
earth,  and  water. 

After  the  classification  into  tribes,  I  have  subdivided  the 
tribes  into  groups  based  upon  the  fertility  and  sterility  which 
the  different  media  present  with  regard  to  bacteria,  the  macro- 
scopic characteristics  of  the  color  of  the  colonies,  the  liquefy- 
ing properties  of  the  species,  their  faculty  of  causing  turbidity 
in  the  liquid  media,  pellicles  spread  upon  the  surface,  deposits 
of  colonies,  etc. 

Finally,  after  this  grouping  comes  the  determination  of  the 
species  of  the  various  groups,  by  means  of  the  deeper  study  of 
the  coccus,  of  the  bacilli  which  present  themselves  isolated  or 
associated  in  various  ways.  In  this  manner  we  approach  very 
closely  the  individual;  but  there  still  exist,  as  much  from  the 
point  of  view  of  cultures  as  in  relation  to  the  zymogenic  and 
pathogenic  action,  numerous  particulars  which  might  establish 
differences  between  varieties  of  microbes  which  are  very  much 
alike  in  aspect  and  properties. 

When  we  find  a  name  already  known  for  bacteria  first  met 
with,  it  is  important  to  compare  all  the  characteristics  with 
those  that  have  been  given  by  authors  who  have  made  them 
their  careful  study.  It  will  often  occur  that  we  are  kept  in 
doubt  upon  the  identity  of  a  species  found  and  described;  this 
is  not  incomprehensible;  for  it  is  not  always  easy,  even  to 
him  who  has  discovered  a  group  of  bacteria  possessing-  the 
same  biochemical  and  pathogenic  functions,  to  distinguish 
them  very  clearly  from  each  other.  However,  the  analyst  will 
XII— 32 
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have  performed  his  duty  and  cannot  be  reproached  for  having" 
neglected  the  scrupulous  research  which  this  demands. 

I  have  made  a  discouraging-  picture  of  the  qualitative 
analysis  of  water,  especially  of  the  results  to  which  it  leads.  I 
regret  that  I  have  not  been  able  to  say  that  this  analysis  is 
as  simple  as  those  which  aim  at  the  enumeration  of  germs 
found  in  the  different  media  which  surround  us;  but  I  owe 
it  to  my  readers,  I  might  almost  say  imitators  (for  I  believe  I 
have  been  one  of  the  first  to  popularize  this  kind  of  research), 
to  confess  that  which  an  experience  of  fifteen  years  has  taught 
me.  It  has  taught  me :  That  qualitative  analyses  present 
numerous  causes  of  illusion;  that  the  diagnosis  of  bacteria 
offers  very  great  difficulties;  that  we  find  microscopic  species 
whose  noxious  action  upon  animals  can  in  no  way  be  denied 
and  which  seem  perfectly  harmless  to  populations  who  have 
used  such  waters  for  a  long  time.  Finally,  I  have  arrived  at  the 
conclusion  that  we  can  absolutely  affirm  the  inoffensive  char- 
acter of  a  water  from  a  bacterian  point  of  view  onh^  when  it 
contains  but  one  species;  this  is  not  generally  the  case  with 
waters  which  have  been  sterilized  and  left  for  some  time  in 
contact  with  the  air. 

Nevertheless,  I  think  that  bacteriological  analyses  are  in- 
contestably  useful,  that  they  should  be  numerous,  constantly 
practised,  with  the  development  they  permit,  until  there  suc- 
ceeds to  the  feeble  light  which  science  now  throws  upon  bac- 
teria a  brighter  one  capable  of  illuminating  upon  all  sides  this 
science,  which  still  remains  enveloped  in  obscurity. 


CHAPTEE  Y. 

GENERAL   RESULTS  OF  THE  MICROGRAPHICAL  ANALYSIS 

OF  WATER. 

I.  Statistical  Results. 

Waters  submitted  to  quantitative  enumeration  may  pre- 
sent a  small  or  great  number  of  bacteria,  according-  to  cir- 
cumstances; it  is  then  necessary  to  decide  upon  a  comparison 
regarding  quantity,  witli  pure  or  impure  water,  and  to  estab- 
lish a  numerical  scale  where  all  waters,  whatever  may  be  their 
origin  and  their  wealth  in  microbes,  ma^^  find  a  place.  In  the 
sciences  the  necessity  is  felt  of  acting  in  such  a  way  as  to 
render  intelligible  to  persons  unacquainted  with  scientific  re- 
search results  which  the  simple  statement  of  a  figure  would 
throw  no  light  upon. 

Thus,  for  example,  besides  the  numerical  designations  of 
the  thermometer,  the  meteorologist  speaks  of  high  tempera- 
ture— of  moderate,  cold,  and  very  cold  temperatures;  that 
which  is  permitted  to  this  scientist  is  also  permitted  to  the 
bacteriologist;  and  with  more  right,  for  the  simple  statement 
of  the  wealth  of  a  water  in  bacteria  bj^  the  cubic  centimetre 
tells  very  little  to  persons  not  versed  in  micrography. 

When  I  look  at  the  numerous  analytical  results  regarding 
waters  during  the  past  fifteen  years,  I  am  led  to  consider  as 
very  pure  a  natural  water  which*  contains  a  number  of  bac- 
teria varying  from  ten  to  one  hundred  in  the  cubic  centimetre, 
as  pure  water  which  contains  from  one  hundred  to  one  thou- 
sand; the  following  table  clearh'^  explains  the  terms  of  this 
indispensable  if  arbitrary  statement: 


Water  exceedingly  pure, . 
Water  very  pure, 
Water  pure, 
Water  mediocre. 
Water  impure, . 
Water  very  impure. 


Bacteria  to  the 
Cubic  Centimetre. 

0  to     10 

10  to    100 

100  to   1,000 

1,000  to  10,000 

10,000  to  100,000 

100,000  ana  more 
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This  scale,  based  upon  the  multiples  of  ten,  is  very  easy  to 
fix  in  the  memory;  and  persons  unacquainted  with  bacteriol- 
ogy can  recall  it  with  as  much  facility  as  the  scale  of  the 
centigrade  thermometer. 

In  applying"  it  to  the  waters  of  Paris,  whose  average  wealth 
in  bacteria  is  as  follows : 


Vanne,  .        .         .         . 
Dhuis,    .         .         .        . 
Seine  at  Ivr^", 
Marne  at  Saint-Maur, . 


Bacteria  to  the 
Cubic  Centimetre. 

800 
.  - 1,890 
.  32,500 
.     36,300 


we  see  that  the  water  of  the  Vanne  is  comprised  in  the  cate- 
gory of  pure  water,  that  of  the  Dhuis  in  the  category  of 
mediocre  water;  as  to  the  waters  of  the  Seine  and  Marne, 
they  are  impure  from  a  quantitative  point  of  view.  These  de- 
nominations, moreover,  agree  very  well  with  the  ideas  held  in 
Paris  upon  the  quality  of  these  various  waters;  but  I  must 
add  that  the  number  of  microbes  contained  in  spring"  and  river 
water,  being  essentially  variable,  the  same  water  may  at  cer- 
tain seasons  of  the  year  receive  the  name  of  very  pure,  pure,  or 
mediocre  water.  The  Vanne,  to  choose  a  first  example,  is 
found  in  this  condition : 

Year  1890  (Vanne  at  the  Reservoir  of  Montrouge). 

Bacteria  to  the 
Cubic  Centimetre. 

Analysis  of  July  39th,  1890,         ...  50 

"         February  25th,  1890,         .         .  100 

"        May  23d,  1890,  ....  500 

June  6th,  1890,  ....  1,000 

"        July  8th,  1890,  ....  5,900 

August  1st,  1890,       .         .         .  14,000 

Seine  water  also  possesses  a  very  inconstant  micrographi- 
cal  composition : 


1890  (Seine  at  the  Works  of  Ivry). 


Bacteria  to  the 
Cubic  Centimetre. 


May  19th,  1890.  . 
June  2d,  1890,  . 
March  3d,  1890,  . 
January  6th,  1890, 


4,000 

12,000 

40,000 

128,000 
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A  river  water  may,  then,  according-  to  tlie  time  at  which  it 
is  analyzed,  be  mediocre,  impure,  or  ver^^  impure. 

The  waters  of  the  Dhuis,  Marne,  the  canal  of  Ourcq,  also 
well  waters  and  those  of  drains,  show  a  variable  composition. 

However,  this  is  an  interesting-  side  of  statistics  of  mi- 
crobes, that  the  variations  in  the  wealth  of  natural  water  in 
bacteria  show  themselves  periodically  at  some  special  time 
in  the  year.  Although  the  monthly  averages  exhibit  g-reat 
fluctuations  in  the  number  of  bacteria,  I  think  it  will  be  inter- 
esting- to  reproduce  the  following-  tables  which  will  give  a  verj'' 
clear  idea  of  the  phenomena  with  which  we  are  occupied.  In 
these  tables  the  averag-es  attributed  to  each  month  are  the  re- 
sult of  monthly  averag-es  observed  from  1887  to  1890 inclusive: 


Spring  Water  (General  Monthly  Averages). 


Month. 

January,  . 

February, 

March, 

April, 

May, 

June, 

Jul3^ 

Aug-ust, 

September, 

October,  . 

November, 

December, 


Annual  average, 


Season. 

Winter,  , 
Spring-,  . 
Summer,  . 
Autumn,  . 


Bacteria  to  the 
Cubic  Centimetre. 

Vanne. 

400 

Dhuis. 

2,700 

1,625 
1,560 

4,500 
2,350 

860 

3,930 

720 
590 

1,680 

765 

.865 

930 

985 

500 

465 

480 

495 

985 

495 

2,175 

525 

1,710 

Annual  a\ 


erage. 


800 

1,890 

ES   OP   ^ 

SEASONS 

Bacteria  to  the 
Cubic  Centimetre. 

Vanne. 

Dhuis. 

1,200 

3,180 

720 

2,125 

770 

635 

505 

1,605 

800         1,890 
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As  inspection  of  the  figures  of  tlie  two  preceding  tables 
will  prove,  spring  water  is  most  impure  in  the  first  quarter  of 
the  year — that  is,  in  winter ;  then  the  purity  of  this  water  be- 
gins to  increase;  it  is  at  its  maximum  in  summer  and  some- 
times in  autumn,  when  showers  are  not  too  frequent  during 
this  season. 

The  two  following  tables  relate  to  the  average  monthly 
wealth  of  river  and  canal  waters  distributed  at  Paris: 


RivEK  Waters  (General  Monthly  Averages). 


Bacteria  to  the  Cubic  Ceutimetre. 

Mariie 

Month. 

Seine  at  Ivry. 

at  St.  Maur. 

Oureq. 

January,    . 

.     52,670 

75,960 

143,370 

February, . 

.     43,120 

58,120 

63,720 

March, 

.     34,710 

57,750 

47,780 

April, 

.     38,640 

16,310 

22,660 

May,  . 

.     12,930 

12,890 

29,340 

June,  . 

.     28,150 

14,270 

7,340 

July,  . 

.     14,130 

10,450 

7,730 

August, 

.       6,780 

13,570 

8,520 

September, 

.     20,220 

6,410 

80,070 

October,     . 

.     22,350 

11,860 

12,560 

November, 

.     37,720 

95,590 

135,700 

December, 

.     78,950 

62,470 

153,200 

Annual  averages,  32,530  '       36,305 


53,330 


River  Waters  (General  Averages  by  Season). 


Bacteria  to  the  Cubic  Centimetre. 


Seine  at  Ivry. 

IMarne 
at  St.  Maur. 

Ourcq. 

43,500 

63,940 

84,955 

26,570 

14,490 

19,780 

13,710 

10,140 

8,105 

46,340 

56,640 

100,485 

Season. 

Winter, 
Spring, 
Summer, 
Autumn, 


Annual  average,  32,530         36,305        53,330 

As  regards  river  and  canal  waters,  the  numerous  experi- 
ments I  have  made  undeniably  establish  that  these  waters 
are  most  pure  in  summer,  that  is,  during  the  quarter  compris- 
ing July,  August,  and  September.     The  quarters  in  which  the 
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waters  are  most  impure  are  the  first  quarter  of  the  year 
(winter)  and  the  last  (autumn).  No  relation,  then,  exists  be- 
tween the  temperature  of  the  water  and  its  wealth  in  micro- 
organisms. In  summer,  when  the  water  is  most  pure,  it  has  a 
degree  of  heat  above  20°  C. ;  in  winter,  when  it  is  richest  in  bac- 
teria, the  degree  of  heat  fluctuates  between  0°  C.  and  5°  C. 

This  result  appears  paradoxical  when  it  is  admitted  that 
temperature  is  an  agent  which  greatly  favors  the  increase  of 
microbes;  this  fact,  abormal  as  it  seems,  we  must  accept,  since 
it  is  furnished  by  experience;  but  we  have  the  right  to  seek  its 
rational  explanation. 

In  running  waters  the  multiplication  of  bacteria  is  accom- 
plished with  difficulty;  when  a  river  or  spring  water  shows  a 
sudden  inci'ease  in  micro-organisms,  we  may  be  certain  that 
this  is  not  due  to  an  elevation  of  temperature,  but  to  acciden- 
tal contamination,  such  as  is  observed  when,  after  abundant 
rains,  waters  washed  from  the  soil  augment  the  currents  of 
water  and  produce  the  increase. 

Analysis  directly  establishes,  moreover,  that  river  waters 
are  so  much  more  impure  in  proportion  as  their  level  is  raised 
above  low-water  mark. 

In  order  to  explain  bacterian  increases  in  spring  waters, 
drainage  of  subterranean  forms  of  water,  it  must  be  admitted 
that  the  natural  filters,  which  are  usually  satisfactory,  purify 
waters  coming  from  the  surface  of  the  soil;  they  become  in- 
sufficient in  times  of  rain;  we  may  also  suppose,  in  addition  to 
this  sufficient  filtering  power  of  telluric  beds,  the  direct  con- 
tamination of  springs  and  wells  crossing  fissures  or  other  sepa- 
rations of  continuity.  This  hypothesis  is  justified  from  the 
analj'tical  results  furnished  by  artesian  wells  whose  tempera- 
ture does  not  exceed  30°  to  40°  C.  and  which  vary  very  little. 
The  diagram  Fig.  19  indicates  very  clearly  the  influence  of 
meteoric  showers  upon  the  richness  of  spring  water  in  bac- 
teria. 

In  this  diagram  the  shaded  spaces  bordered  by  an  inter- 
rupted line  represent  the  average  richness  in  microbes  of  the 
Vanne  during  the  year  1889 ;  the  continuous  broad  curve,  the 
temperature  of  this  water  drawn  from  the  reserv^oir  of  Mont- 
rouge;  finalh%  the  rectangular  shaded  spaces  above  indicate 
the  heights  of  rainfall  during  the  same  weeks  in  the  Parisian 
region. 
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It  will  readily  be  seen  in  this  diagram  that  the  increase  o£ 
bacteria  in  Vanne  water  received  at  Paris  corresponds  to  all 
considerable  rainfalls.  In  summer,  this  phenomenon  is  less 
apparent,  because  the  showers  evaporate  rapidly  or  are  easily 
absorbed  by  the  dry  earth;  but  in  spring  and  autumn  the  soil 
remains  moist  and  is  soaked  to  excess. 

These  examples  of  the  variability  of  the  micrographic  com- 
position of  water  show  that  a  single  analysis  of  a  given  water 
cannot  definitely'  establish  its  average  richness  in  microbes: 


Fig.  19.*— The  Relation  of  the  Purity,  in  Bacteria,  of  Spring  Waters  to  the  Fall  of 

Rain. 

indeed,  an  analysis  made  in  summer  will  generally  give  a  min- 
imum number  of  germs;  during  the  winter  and  the  humid 
periods  of  spring  and  autumn,  on  the  contrary,  one  will  ob- 
tain a  maximum  number.  I  say  humid,  and  not  icy,  periods, 
for  it  will  be  observed  that  during  long-continued  snows  and 
cold,  when  the  temperature  is  below  0°  C,  spring  water  ac- 
quires a  very  great  purity. 


*  By  mistake,  the  diagram  (Fig.  19)  indicates  an  increase  beyond 
8,000  bacteria  durinp:  the  third  week  of  July,  1889.  The  number  of 
germs  observed  during  this  week  was  found  to  be  exactly  1,025  germs 
to  the  cubic  centimetre;  that  is,  le.'is  than  the  number  mentioned  for 
the  two  weeks  preceding. 
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Many  other  interesting-  facts  are  brought  to  light  by  the 
quantitative  analysis  of  water;  we  rely  upon  it  in  determining- 
the  filtering  power  of  soils;  and  in  this  relation  I  wish  to  re- 
port a  very  encouraging  experiment  made  by  M.  Lefort,  chief 
engineer  at  Nantes,  who  intrusted  to  me  the  determination  of 
the  number  of  bacteria  contained  in  the  Loire,  and  in  the 
water  of  a  trial  pit  hollowed  at  the  depths  of  this  river  sur- 
rounded \rs  a  bed  of  sand  12  m.  thick. 

Experiment  I.,  March  3d,  1890. — Water  from  the  Loire, 
taken  in  the  neighborhood  of  the  trial  pit,  shows  an  average 
of  9,530  bacteria  to  the  cubic  centimetre.  The  water  of  the 
trial  pit  shows  only  73  to  the  cubic  centimetre. 

Here  are  also  the  detail  of  these  analyses,  which  seem  to 
demonstrate  that  in  the  absence  of  spring  water  it  is  easy 
to  produce,  by  filtration,  a  drinking  water  almost  as  poor  in 
bacteria  as  that  issuing  from  the  earth : 

Water  from  the  Trial  Pits  of  the  Loire. 

Bacteria  to  the 
Cubic  Centimetre. 

Specimen  1, 55.00 

Specimen  2, 82.00 


Average, 68.5 

Water  of  the  Loire. 

Bacteria  to  the 
Cubic  Centimetre. 

Specimen  3, 9,060 

Specimen  4, 10,550 


Average, 9,805 

A  simple  comparison  of  these  two  numbers  indicates  that 
the  water  of  the  trial  pit  is  140  times  purer  than  the  water  of 
the  Loire. 

Experiment  II. — Another  analysis,  made  September  15th, 
1890,  with  these  same  waters,  furnished  the  following  figures: 

Water  of  Trial  Pits. 

Bacteria  to  the 
Cubic  Centimetre. 

Specimen  No.  1, 124 

Specimen  No.  1  bis, 140 

Average, 132 
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Water  of  the  Loire. 

Bacteria  to  the 
'  Cubic  Ceutimetre. 

Specimen  No.  2, 25,250 

iSpecimen  No.  2  his, 22,750 

Average, 24,000 

These  results  deserve  to  be  known;  for  although  one  may 
have  told  of  the  insufficiency  of  the  filtering  power  of  sand, 
and  of  experiments  little  to  be  compared  with  the  results  of 
natural  filters,  I  believe  the  analyses  of  Lefort  will  permit 
many  municipalities  possessing  feeble  resources  to  procure  for 
themselves,  at  a  relatively  low  cost,  Avater  presenting  all  de- 
sired safeguards  from  a  bacteriological  point  of  view — in  any 
case,  as  little  charged  with  germs  as  are  the  waters  brought 
at  great  expense  from  localities  very  remote  from  urban 
centres. 

It  is  by  the  aid  of  qualitative  analj^sis  that  the  certainty 
has  been  established  that  sewer  water  spread  upon  the  ground 
reaches  the  streams  in  a  state  of  great  purit}^  when  the  quan- 
tity of  water  poured  upon  the  ground  intended  for  the  purifi- 
cation of  the  sewer  water  is  moderate,  and  when  the  drains 
remain  free  from  all  accidental  contamination. 

For  two  years  I  have  periodically  analyzed  the  waters  of 
the  drain  of  Clichy,  before  their  entrance  into  the  case  de 
Clichy,  and  after  their  exit.  The  case  called  cle  Clichy  which 
had  been  placed  in  the  laboratory  of  Clichy  by  M.  Durand- 
Clay,  is  composed  of  a  bed  of  earth  two  metres  thick,  repre- 
senting successively,  in  quality  and  quantity,  the  earth  of 
Gennevilliers  irrigated  by  the  sewer  water.  The  water  of  the 
Clichy  drain  brought  to  the  surface  of  the  case  showed  about 
20,000,000  bacteria  to  the  cubic  centimetre;  at  its  exit  the 
water  showed  only  21,700  bacteria  on  an  average — that  is,  it 
had  left,  in  its  rapid  course  through  the  bed  of  2  m.  of  earth, 
999  of  the  1,000  bacteria  which  it  contained. 

These  experiments,  made  on  a  small  scale  at  the  laboratory 
of  Clichy,  have  been  repeated  on  a  larger  one  upon  the  penin- 
sula of  Gennevilliers.  It  is  known  that  the  sewer  water  of 
Paris  is  utilized  daily  for  watering  this  plain,  and  that  the 
water  which  was  filtered  through  the  earth  returns  to  the  Seine 
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by  four  drains— the  drains  of  Asnieres,  Argenteuil,  Garenne, 
and  Epinay— whose  waters  contain  raicro-org-anisms  in  the  fol- 
lowing- quantities: 

General  Averages  of  Microbes  in  the  Drains  of 
Gennevilliers. 

Bacteria  to  the 
Cubic  Centimetre. 

Drain  of  Asnieres, 410 

Drain  of  Arg-enteuil,    . 


Drain  of  Garenne, 
Drain  of  Epinay,  . 

General  average, 


6,745 

7,945 

14,795 

7,475 


The  sewer  waters  of  the  city  of  Paris,  which  have  a  general 
average  of  13,800,000  bacteria  to  the  cubic  centimetre,  filtered 
through  the  soil  of  Gennevilliers,  return  to  the  Seine  1,800 
times  purer. 

Seven  thousand  four  hundred  and  seventy-five  bacteria  to 
the  cubic  centimetre  of  water  represent  a  richness  in  microbes 
inferior  to  that  of  many  streams  of  water;  it  is  then  rational 
to  conclude  that  the  diffusion  of  the  sewer  water  upon  the 
ground  is  a  very  powerful  and  efficacious  means  of  purifica- 
tion. Where  the  drains  run  into  the  Seine,  the  wealth  of  this 
river  water  in  microbes  is  as  high  as  200,000  to  the  cubic  cen- 
timetre. 

I  will  not  speak  of  the  water  of  the  drain  of  Asnieres  being 
twice  as  pure  as  that  of  the  Vanne  drawn  at  the  reserv<»ir  of 
Montrouge,  but  I  will  remark  that  if  a  very  great  difference 
exist  between  the  microbian  wealth  of  the  waters  of  these 
various  drains,  it  is  probably  the  result  either  of  unequal  fil- 
tering power  due  to  the  nature  of  the  soil  or  of  some  acci- 
dental contamination,  which  could  certainly  be  avoided  by 
altering  the  drains. 

Since  we  can  purify  sewer  water  b}''  means  of  the  soil,  and 
render  it  almost  as  pure  as  spring-  water,  it  is  natural  to  be- 
lieve that  waters  of  streams  infinitely  less  charged  with  bac- 
teria than  sewer  water,  directed  through  a  sufficiently  thick 
bed  of  earth,  might  also  be  purified,  and  furnish  water  almost 
identical  with  the  purest  spring-  water  in  the  amount  of  mi- 
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crobes.  In  the  preceding  pages  it  has  been  seen  how  Chief 
Engineer  Lefort  knew  to  profit  by  the  sands  of  the  Loire  for 
considerably  purifying  the  waters  of  this  river;  but  long  be- 
fore these  experiments,  to  cite  a  few  examples,  the  cities  of 
Perpignan,  Dinan,  Toulouse,  Macon,  etc.,  had  resorted  to  fil- 
tration throug'h  the  soil  in  order  to  procure  water  but  slightly 
charged  with  bacteria. 

The  city  of  Toulouse,  especially,  has  for  a  long  time  used 
the  water  of  the  Garonne,  collected  in  ditferent  pits  hollowed 
in  that  part  of  the  banks  of  this  stream  called  the  prairie  des 
filters;  the  water  of  the  Garonne,  charged  with  10,000  to 
20,000  bacteria  to  the  cubic  centimetre,  has  shown  in  my 
analyses  675  microbes  to  the  cubic  centimetre.  This  result 
proves,  it  is  true,  that  filtration  is  far  from  perfect;  but  it 
shows  nevertheless  that  it  works  in  a  \Qvy  appreciable  man- 
ner. 

The  city  of  Macon,  which  also  derives  a  part  of  its  drinking 
water  from  the  8a6ne,  obtains,  through  the  pits  hollowed  at 
the  borders  of  this  river,  a  water  whose  microbian  purity  ap- 
proaches that  of  spring  water,  and  which  I  have  found  to  con- 
tain about  350  bacteria  to  the  cubic  centimetre. 

Again,  at  Toulouse,  at  Moulon  du  Chateau-Narbonnais, 
where  it  was  thought  to  utilize  the  infiltrations  of  the  Garonne 
produced  in  the  island  of  Ramier,  analysis  showed  1,470  bac- 
teria to  the  cubic  centimetre.  In  my  opinion,  this  purification 
is  insufficient. 

The  results  obtained  by  the  city  of  Perpignan  in  its  experi- 
ments for  the  purification  of  the  water  of  the  Tet  are  much 
more  remarkable;  they  have  furnished  a  filtered  water,  beau- 
tifully clear,  containing  about  270  bacteria  to  the  cubic  centi- 
metre. On  the  other  hand,  the  experiments  made  by  the  city 
of  Dinan  for  purifying  the  waste  waters  of  the  soil  thi'ough 
the  so-called  draining-grounds  of  Cassepot  and  of  Chene- 
Pichard  are  much  less  encouraging;  the  drain  water  of  Casse- 
pot, drawn  into  the  basin  of  that  name,  showed  730  bacteria  to 
the  cubic  centimetre ;  the  water  of  the  drains  of  Chene-Pichard 
1,300  to  the  cubic  centimetre. 

Nothing  assuredly  is  equal  to  the  use  of  spring  water 
which  analysis  has  demonstrated  very  slightly  charged  with 
bacteria,  whenever  that  is  possible :  it  is  these  waters  which 
should  be  used  for  drink  by  populations:  nevertheless, in  coun- 
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tries  where  spring-  water  is  rare  or  altogether  lacking  we  are 
obliged  to  remedy  this  misfortune  through  practical  means. 
For  my  part,  I  believe  that  purification  by  the  soil  will  lead 
in  the  near  future  to  the  production  of  waters  of  irreproacha- 
ble purity;  but  for  this,  it  will  be  necessary  carefully  to  con- 
struct filters,  which  nature  does  not  always  present  of  suffi- 
cient security;  it  will  be  necessary  to  lead  the  filtered  waters 
through  perfected  drains  or  through  covered  avenues  free 
from  all  reproach. 

Should  we  still  wish  another  example  of  the  filtering  power 
of  earth,  we  will  find  it  in  the  neighborhood  of  Paris  at  the 
works  of  Saint-Maur-les-Fosses,  where  the  water  of  the  Marne 
is  led  through  a  filled  trench ;  it  slowly  crosses  this  and  fur- 
nishes the  water  of  the  drain  de  Saint-Maur.  This  water 
which  I  have  analyzed  for  three  years,  comparing  it  with  that 
of  the  Marne,  possesses  a  purity  about  equal  to  the  water  of 
the  Dhuis  drawn  at  the  basin  of  Menilmontant. 

Monthly  Averages  of  the  Waters. 


Month. 

January, 

Februarr, 

March,     . 

April, 

May, 

June, 

July, 

August,  . 

September, 

October, . 

November, 

December, 


Annual  average, 


Bacteria  to  the  Cubic  Centimetre. 

Marne. 

Dhuis. 

Drain 
of  St.  Maur 

75,960 

2,695 

6,435 

58,120 

4,500 

7,230 

57,750 

2,350 

7,230 

16,310 

3,930 

1,240 

12,890 

1,680 

1,075 

14,270 

765 

1,110 

10,450 

930 

585 

13,570 

500 

1,115 

6,410 

480 

660 

11,860 

935 

795 

95,590 

2,175 

3,160 

62,470 

1,710 

3,160 

36,300 


1,890        1,950 


In  these  experiments  the  water  of  the  Dhuis  was  drawn 
outside  of  the  fortifications  of  Paris — that  is,  above  the  reser- 
voir of  Menilmontant  ;  that  of  the  drain  of  Saint-Maur,  in 
the  receiving  conduit  of  this  water  at  the  works  of  Saint-Maur. 
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I  need  not  remark  that  the  water  of  the  drain  of  Saint- 
Maur  has  a  composition  approaching-  tliat  of  spring-  water; 
also  the  Dhuis;  nor  that  the  passage  of  the  Marne  water 
across  the  trench  of  Saint-Maur,  filled  with  filtering-  materials, 
suffices  to  take  from  the  waters  of  the  Marne  seventeen  bac- 
teria out  of  eighteen. 

Quantitative  anal3'Sis  serves  also  to  establish  the  degree 
of  infection  which  may  result  from  certain  manufactories 
(starch  w^orks,  scalding  houses,  dye  works,  laundries)  and  of 
various  operations  which,  like  the  steeping-  of  hemp,  the  tan- 
ning of  skins,  washing  of  linen,  and  the  running  over  of  sewer 
waters  into  the  currents  of  w^ater,  are  justly  considered  as 
causes  of  dangerous  infections.  Upon  the  infection  of  the 
Seine  in  its  short  journey  from  the  works  of  Port-a-1'Anglais 
(confluence  of  the  Seine  and  Marne)  to  the  bridge  of  Alma, 
otherwise  called  the  hydraulic  works  of  Chaillot,  I  can  furnish 
a  very  instructive  document,  based  upon  three  years  of  weekly 
analyses;  this  proof,  here  reproduced,  gives  the  general  aver- 
age wealth  in  bacteria,  for  each  month  of  the  year,  of  Seine 
water  drawn  from  the  works  of  Ivry,  the  works  of  Auster- 
litz,  and  the  works  of  Chaillot: 

Monthly  Average  of  Bacteria  in  the  Waters  of 
THE  Seine. 


Bactei-ia  to  the  Cubic 
at  the  Works  o 

Centimetre 
f— 

Month. 

Ivry. 

Austerlitz. 

Chaillot. 

January,    . 

5-2,670 

41,020 

85-,350 

Februar^^ 

43,620 

59,590 

107,590 

March, 

34,710 

46,070 

80,920 

April, 

38,640 

29,020 

86,760 

May,  . 

12,930 

30,960 

37,920 

June, . 

28,150 

40,340 

90,860 

July,  . 

14,130 

26,830 

84,520 

August, 

6,780 

21,910 

121,430 

September, 

20,220 

76,170 

227,400 

October,     . 

2-2,350 

42,390 

143,120 

November, 

.     37,720 

45,690 

144,200 

December, 

78,590 

73,820 

129,900 

Average, 


32,530         44,490         111,660 
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Average  of  Seine  Water,  by  Seasons. 


Bacteria  to  the  Cubic  Centimetre 
at  the  Works  of— 

Season. 

Ivry. 

Austerhtz. 

Chaillot. 

Winter, 

.       43,500 

48,890 

91,285 

Spring, 

.     26,570 

33,440 

71,845 

Summer,    . 

.     13,710 

41,635 

1^44,250 

Autumn,    . 

.     46,340 

53,965 

139,070 

Annual  average,  32,530        44,490        111,660 

These  figures  show  that,  if  the  impurity'  of  Seine  water  be- 
comes less  in  crossing  from  the  works  of  \\vy  to  the  works  of 
Austerlitz,  from  Austerlitz  to  the  bridge  of  Alma  the  water 
of  the  Seine  acquires  a  number  of  bacteria  more  than  triple 
that  which  it  contains  at  the  works  of  Ivry;  this  fact  is  read- 
ily explained  by  the  running  of  the  dirty  waters  of  the  sewers 
of  the  Isle  of  la  Cite  and  of  Saint-Louis  into  the  Seine,  and  b^' 
the  presence  of  numerous  laundr^^-boats,  which  infest  the 
\vaters  of  this  stream  with  numerous  organisms  of  every  spe- 
cies. Indeed,  it  is  known  that  in  public  wash-houses  the 
water  which  serves  for  soaking  the  linen  is  charged  with  a 
considerable  quantity'  of  microbes:  I  have  found  that  Seine 
water,  used  in  this  work,  showing  primarily  10,000  bacteria 
to  the  cubic  centimetre,  contains  after  the  process  of  soakage 
20,000,000  bacteria  to  the  same  volume. 

I  have  not  enumerated  in  detail  the  very  varied  ways  in 
which  the  quantitative  analysis  of  water  may  be  applied;  this 
division  of  bacteriology  is  full  of  instruction;  it  may,  with 
absolutely  mathematical  accuracA^  lead  the  experimenter,  who 
uses  it  with  judgment,  to  the  solution  of  a  host  of  problems 
connected  chiefly  with  the  general  hygiene  of  cities  and  coun- 
tries. 

II.  The  Auto-infection  op  Water. 

In  a  preceding  chapter  I  called  attention  to  the  rapid  in- 
crease of  bacteria  in  spring  water  left  to  itself;  I  must  now 
add  that  this  phenomenon,  so  marked  in  waters  which  con- 
tain few  microbes,  is  much  less  observable  in  water  moving 
about  for  some  time  upon  the  surface  of  the  ground. 

Vanne  water,  containing  150  bacteria  to  the  cubic  centi- 
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metre,  kept  for  only  twenty-four  hours  at  a  temperature  of 
20°  C.  maj'-  then  often  contain  30,000  to  40,000  bacteria  to  the 
cubic  centimetre;  while  the  water  of  the  Ourcq  left  under  the 
same  conditions  is  not  sensibly  altered.  Seine  water,  accord- 
ing- to  its  degree  of  purity,  increases  in  bacteria  in  proportions 
varying-  from  1  to  10.  Chemical  analysis  proves  also  that 
the  nutritive  elements,  carbon,  nitrogen,  oxj-gen,  and  earthy 
salts,  exist  in  considerably  larger  proportion  in  waters  called 
impure  than  in  spring  water;  the  confirmation  of  this  curious 
fact  has  been  the  object  of  some  long  and  difficult  researches 
of  mine. 

In  order  to  obtain  comparable  results  in  the  study  of 
waters  abandoned  to  themselves,  I  have  taken  care  to  keep 
them  at  an  almost  invariable  temperature  of  29°  to  30°  C; 
then  I  have  inoculated  each  day,  and  at  longer  periods,  the 
bacteria  of  the  waters  thus  placed  in  Arsonval's  incubator. 

First  I  determined  the  nature  of  the  proliferations  of  which 
spring  waters  of  various  origins  become  the  seat ;  the  diagram 
Fig.  20  represents  the  curves  obtained  with  these  waters.  The 
figures  of  the  line  of  abscissas  designate  the  number  of  days 
of  incubation,  the  figures  of  the  line  of  ordonates  the  hundreds 
of  thousands  of  microbes  counted  to  the  cubic  centimetre. 

These  waters,  so  pure  at  the  moment  of  drawing,  showed 
rapid  bacterian  increase,  passing  within  the  first  days  to  a 
maximum  (sometimes  a  million  of  bacteria  to  the  cubic  centi- 
metre), which  is  never  observed  in  other  waters.  The  curve, 
arrived  at  its  summit,  turns  back  rapidly  toward  the  line  of 
abscissas,  which  it  then  very  slowly  approaches  and  with 
which  it  has  a  tendenc^^  to  blend  to  the  end  of  a  number  of 
years,  which  I  have  not  deterinined. 

The  oldest  Vanne  Avater  which  I  have  at  my  disposal  dates 
from  October,  1878;  after  having  shown,  at  the  moment  of 
its  drawing  from  the  basin  of  Montrouge,  470  bacteria  to  the 
cubic  centimetre,  and  having  passed  through  increases  anal- 
ogous to  those  represented  in  diagram  Fig.  20,  it  contains  to- 
day onl3^  0.2  bacteria  to  the  cubic  centimetre,  or  2,350  times 
less  than  at  the  moment  it  was  drawn.  B\^  analogy,  I  must 
admit  that  the  waters  of  theDhuis  and  of  Saint-Laurent — the 
first  represented  in  the  same  diagram  by  a  curved  line  in 
dashes,  the  second  by  a  dotted  curved  line— also  drain  water 
and   all   those   which    have    been   submitted   to  purification 
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through  the  earth,  possess  the  faculty  of  successively  losing' 
their  bacteria,  and  are  impoverished  to  such  an  extent  as  to 
contain,  after  ten  to  twelve  years,  no  more  than  one  hundred 
to  the  litre. 

Spring  water  appears  to  me  to  be  characterized  by  the 
faculty  it  possesses,  first,  of  rapidly  becoming  charged  with 
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Fig.  20. — AuTO-iNFECTioNs  Observed  in  Spring  Waters  Kept  at  30°  C. 

micro-organisms,  then  of  easily  losing  them  as  it  grows  old. 
Is  it  the  same  with  river  water,  canal  water,  and  waters  in 
general  whose  number  of  bacteria  is  always  high  at  the  mo- 
ment of  analysis  ?  The  diagram  Fig.  21  answers  this  ques- 
tion; it  shows  that  the  increase  in  growth  of  bacteria  becomes 
slower  as  the  water  becomes  more  impure. 
XII— 33 
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Seine  water  drawn  at  Ivry  during-  a  summer,  inferior  in 
richness  to  the  annual  average,  may  show  quite  a  considera- 
ble increase  of  germs;  in  this  respect  it  has  a  manifest  ten- 
dency to  behave  like  spring  water;  but  as  the  increases  unex- 
pectedly come,  as  its  number  of  microbes  reaches  at  immediate 
analysis  20,000  and  30,000  bacteria  to  the  cubic  centimetre. 
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this  faculty  of  spontaneous  infection  disappears,  and  this  im- 
pure water  cannot  become  the  seat  of  rapid  and  sudden  mi- 
crobian  increase. 

The  diagram  Fig.  21  presents  some  examples  of  increases 
•of  bacteria  observed  in  river  waters  left  to  themselves  at  the 
almost  invariable  temperature  of  30°  C.  In  this  diagram  the 
figures  of  the  line  of  abscissas  indicate  the  days  during  which 
the  water  had  been  under  observation;  the  figures  of  the  line 
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of  ordonates  indicate  the  units  of  a  thousand  of  bacteria  to 
the  cubic  centimetre  found  in  this  water. 

The  curved  hne  formed  of  dashes,  furnished  by  the  Marne 
water,  presents  a  double  infection,  as  is  sometimes  encountered 
in  waters  subjected  to  auto-infection.  The  water  of  Ivry,  rel- 
atively pure,  gives  a  curved  line,  represented  by  dots,  some- 
what of  the  form  of  those  of  spring  water,  except  that  the 
habitual  mcrease  is  higher.  But  I  wish  especially  to  attract 
the  attention  of  the  reader  to  the  curve,  formed  of  a  series  of 
little  crosses,  which  represents  the  progress  of  infection  in  the 
water  of  the  Ourcq  canal.  This  water,  properly  aerated,  ex- 
posed to  a  constant  temperature  of  30°  C,  reveals  a  marked 
Increase  in  the  number  of  its  bacteria  after  twenty  days  of 
incubation,  from  8,000  to  60,000  bacteria  to  the  cubic  centi- 
metre; tlien  decreased  very  little;  and  then  maintained  upon 
an  elevated  plateau  without  presenting  any  considerable  de- 
crease. After  six  months,  a  year,  and  more  of  waiting,  the 
curve  continues  indefinitely  on  a  level.  Seine  water,  at  the 
end  of  a  relatively''  shorter  time,  offers,  on  the  contrary,  a 
curve  very  visibl}^  declined ;  but  after  some  months,  this  de- 
crease becomes  slower  and  slower;  and  at  the  close  of  ten  or 
twelve  years,  the  number  of  microbes  in  Seine  water  is  still 
equal  to  a  third  and  even  half  of  that  which  it  was  at  the 
moment  of  drawing. 

To  resume : 

A  rapid  but  transient  bacterian  infection  characterizes 
natural  waters  issuing  from  the  earth;  a  slow  and  tenacious 
bacterian  infection  characterizes  waters  microscopically  im- 
pure. These  observations,  which  I  have  always  seen  con- 
firmed by  experience,  enables  us  to  discover  the  origin  of  a 
water,  whatever  age  it  has  at  the  time  of  examination. 

The  increase  of  bacteria  in  waters  left  to  themselves  is  not 
solely  due  to  the  excessive  development  of  a  single  organism ; 
many  bacteria,  it  is  true,  have  a  particular  tendenc^^  to  mul- 
tiply rapidly  in  water;  but  it  must  be  recognized  that  by  the 
side  of  these  many  other  species  likewise  exist  who  contribute 
to  a  great  extent  to  the  observed  increase. 

It  is  not  less  interesting  to  point  out  the  fragility  of  vari- 
ous organisms  contained  in  spring  water,  which,  after  being 
10  to  the  cubic  centimetre,  are  1,000  the  next  day,  30,000  the 
next  after  that,  then  die  and  disappear  as  rapidly  as  they 
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have  multiplied.  I  haA'e  counted  among-  these  microbes,  bac- 
teria, bacilli,  micrococci,  which,  after  having-  lived  this  ephem- 
eral existence,  have  vanished  without  leaving  germs  capable 
of  perpetuating  them. 

We  approach  now  a  subject  of  the  utmost  importance. 

The  species  which  develop  most  in  spring  waters  show, 
after  a  brief  appearance,  an  incapacity  for  multiplying;  in 
other  words,  these  bacteria,  placed  in  water  which  they  already 
infect,  not  only  remain  inert,  but  often  die  very  rapidly'.  In 
short,  the  w^ater  which  has,  so  to  speak,  been  ill  with  such  or 
such  a  bacteria,  has  acquired  a  certain  immunity  toward  it; 
this  it  is  in  the  powder  of  the  experimenter  to  destroy  in  a 
few  instants,  but  it  maj'  resist  for  more  than  ten  or  twelve 
3'ears. 

It  seems  to  me  that  this  fact  should  be  of  very  great  in- 
terest to  the  hygienist;  for  it  proves  that  many  waters  are 
not  only  incapable  of  favoring-  the  multiplication  of  such 
organisms,  but  that  they  are  an  indifferent  or  even  deadly 
medium  for  them.  Shall  we  not  find  in  this  fact  the  key  to 
the  immunity  which  certain  regions  present  to  the  establish- 
ment of  such  epidemics  for  whose  germ  the  water  is  probably 
a  vehicle  ?  Hence  we  will  understand  how  useful  it  is  to 
record  whether  such  an  infectious  organism  is  capable  of 
g-rownng-  in  such  and  such  a  spring  water  or  in  a  particular 
stream. 

From  my  researches,  the  waters  which  are  most  nutritive 
with  respect  to  known  pathogenic  organisms,  are  the  new 
waters;  that  is,  those  which  are  but  slightl^^  charged  with 
bacteria  and  which  have  never  been  the  seat  of  the  sudden 
growths  mentioned.  River  waters  containing  man^^  microbes, 
dirty  water,  and  sewer  water  are  relatively  very  slightly 
nutritive  with  respect  to  the  tj^phoid  bacillus,  for  example.  I 
conclude  from  this  that  epidemics  are  so  much  more  to  be 
dreaded  when  they  are  transmitted  by  water  of  great  bac- 
terian  purity — bj^  a  new  water  which  permits  pathogenic  ba- 
cilli to  multiply'  in  great  number  without  difficulty. 

In  impure  waters — in  those  which  have  nourished  many 
generations  of  different  organisms — the  bacteria  have  secreted, 
during  their  existence,  diastatic  poisons  which  are  at  least  op- 
posed to  the  multiplication  of  pathogenic  species  if  these  dias- 
tases do  not  actually  rapidly  kill  them. 
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These  diastatic  products  can  be  isolated  perfectly;  we  will 
see,  a  little  further  on,  the  processes  which  easily  enable  us  to 
obtain  and  study  them. 

A  water  incapable  of  nourishing-  pathogenic  organisms 
acquires  anew  the  faculty  of  favoring  their  development  when 
it  is  freed  of  its  bacterian  poisons.  In  order  to  kill  these  dias- 
tatic products,  it  is  suihcient  to  heat  the  water  to  a  tempera- 
ture of  100°  C.  for  some  minutes;  the  water  again  becomes 
fertile  for  pathogenic  organisms.  It  is  different  if,  in  place  of 
heating  the  water,  it  is  freed  from  ordinarj'  bacteria  by  cold 
filtration.  It  is  well  established,  then,  that  it  is  not  a  battle 
between  bacteria,  such  as  the  battle  between  the  protozoa, 
where  the  stronger  devour  the  weaker:  it  is  the  bactericidal 
action  or  the  unfavorable  nature  of  the  medium  which  helps 
or  opposes  the  development  of  such  and  such  bacteria.  These 
experiments  establish  the  certainty  that,  in  waters  classed  as 
impure,  it  is  neither  the  lack  of  mineral  or  organic  elements 
which  is  opposed  to  the  growths  just  pointed  out,  but  the 
presence  of  non-organized  bacterian  poisons  which  have  been 
diffused  there  for  a  greater  or  lesser  period. 

In  order  to  isolate  these  poisons  which  confer  immunity 
toward  certain  organisms,  not  only  upon  the  waters  which  are 
spontaneously  charged  with  them,  but  also  in  the  waters  in 
which  they  are  transported,  I  formerly  used  the  vacuum. 
The  water  turned  into  a  porcelain  capsule,  cleaned  and  steril- 
ized, was  placed  upon  a  crystallisoir  containing-  calcic  chloride, 
placed  under  a  bell-glass,  where  the  vacuum  was  produced. 
Under  these  conditions,  the  evaporation  of  the  liquid  is  very 
slow  and  takes  several  months,  since  it  cannot  easily  be  ac- 
complished sheltered  from  the  dusts  of  the  air — this  being  very 
important.  I  have  substituted  for  this  method  a  second,  which 
g-ives  much  more  satisfactory  results.  In  an  apparatus  about 
the  shape  of  that  represented  by  Fig.  22  is  placed  a  crj'stal- 
lisoir  of  glass,  well  washed,  first  with  fuming-  nitric  acid,  then 
with  an  ammoniacal  water,  and  then  with  ordinarj^  distilled 
water;  this  sterilized  crystallizer  is  placed  under  a  bell-jar  pro- 
vided with  three  tubes;  one  of  the  lateral  tubes  leads  the 
water  purged  of  germs  by  cold  sterilization  into  the  crystal- 
lisoir, the  opposite  lateral  tube  leads  the  water  condensed  by 
a  little  flask  situated  above  the  crystallizer  and  fastened  in 
the  upper  tubular  of  the  bell-glass  to  the  exterior. 
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Thus  it  is  easy  to  understand  how  we  can  conduct,  sheltered 
from  dust,  the  water  deprived  of  microbes  into  tlie  crystal- 
lisoir,  and  withdraw  it  \)y  means  of  condensation  at  tlie 
temperature  of  30°  to  35°  C. ;  in  order  to  carr^'  on  this  opera- 
tion in  an  irreproachable  manner,  the  bell-jar  must  adhere  ex- 
actly to  a  ground,  tallowed  plate  of  glass. 

By  means  of  distillation  at  low  temperature,  we  succeed  in 
concentrating  under  a  very  small  volume  the  soluble,  non- 
volatile products  secreted  by  the  bacteria  scattered  in  eight 
to  ten  litres  of  water;  thus  is  acquired  the  certainty  that 
these  bacterian  products  are  poisonous  to  the  animal  species. 
Let  a  weak  dose  be  introduced  into  waters  which  are  very 
nutritive  for  bacteria,  they  will  impede  the  development  of  a 
large  number  of  species. 

The  diastatic  products  gathered  in  the  crystallizer  are 
then  taken  up  again  by  a  water  microscopically  barren,  and 
are  finally  led,  after  a  second  filtration  through  porcelain,  into 
a  sterilized  vessel  where  they  will  keep  for  a  very  long  time. 

I  am  far  from  having  finished  the  study  of  the  soluble  pro- 
ducts secreted  by  bacteria  in  w^ater,  as  well  as  the  curious  and 
delicate  experiments  that  I  commenced  several  years  ago;  I 
hope  in  the  near  future  to  write  at  length  upon  this  subject. 
For  the  present  I  will  bring  out  only  one  fact  worthy  of  the 
attention  of  hygienists;  that  is,  that  very  pure  w^ater  left  to 
itself  is  filled,  at  the  end  of  a  short  time,  not  only  with  a  very 
large  number  of  bacteria,  but  with  soluble  products  which 
may  give  to  it  poisonous  qualities.  The  result  of  my  re- 
searches is  well  calculated  to  proscribe,  in  cities  where  this 
still  exists,  the  storing  of  spring  water  in  reservoirs,  generally 
metallic,  Avhere  it  is  sometimes  kept  for  a  long  time  before 
being  used. 

Microscopically  Barren  Water. — I  give  this  name  to  a 
water  incapable  of  nourishing  bacteria. 

In  order  to  prepare  this  water  in  considerable  quantity',  I 
use  the  apparatus  represented  by  Fig.  22;  it  is  composed  of  a 
bell-jar,  tubulated  at  its  upper  part  and  laterall3^  Into  the 
ypper  opening  is  fastened  a  flask  B,  in  which  circulates  a  cur- 
rent of  cold  water,  in  order  to  effect  a  condensation  of  dew  in 
the  lower  part  of  the  flask.  Below  this  condensing  apparatus 
is  placed  a  receiving  flask  F,  placed  at  the  centre  of  a  crys- 
tallisoir  with  a  double  concentric  wall  W;  and  through  the 
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Fig.  i32. — Apparatus  fob 
Distilling  of  Water  at  a 
Low  Temperature. 


funnel  E  of  the  lateral  opening  into  the  bell-jar  ordinary  dis- 
tilled water  is  conducted  passing  into  the  annular  part  of  this 
crystallisoir.  The  bell-jar  arranged  upon  a  movable  plate, 
slightl}^  vaselined,  is  placed  on  a  stove  at 
30°  to  35°  C. 

The  water  of  the  annular  part  of  the 
crystallisoir  is  successively  led  into  the 
condensing  apparatus  B,  and  thence  into 
the  flask  F,  which  at  the  close  of  the 
operation  is  covered  with  the  movable 
stopper  C. 

At  the  end  of  some  weeks,  the  flask  is 
full  of  water  distilled  at  low  temperature, 
sheltered  from  atmospheric  dust  and  ac- 
cidental impurities  which  occur  in  water 
distilled  by  means  of  the  ordinary  stills.  This  water,  free 
from  atmospheric  dust,  contains  as  a  solid  foreign  element, 
only  the  silicates:  this  it  derives  from  the  glass;  it  contains 
also  the  gaseous  elements  of  the  atmosphere,  ammonia  and 
carbonic  acid  from  the  air. 

This  water  is  barren  in  the  sense  that  it  cannot  nourish 
bacteria. 

Experiment  I. — One  hundred  c.c.  of  this  microscopically 
barren  water  are  left  for  fifteen  da3'^s  at  a  temperature  of  30° 
C. ;  at  the  end  of  this  time  10  c.c.  of  this  liquid  are  distributed 
in  doses  of  1  gram,  in  ten  specimens  of  beef  bouillon;  only 
one  of  these  specimens  contained  a  micrococcus  in  a  pure 
state. 

Experiment  J/.— Thirty  c.c.  of  the  same  water  were  left  in 
a  stove  for  a  month  and  a  half,  then  distributed  among  fifteen 
specimens  of  bouillon;  one  of  these,  some  days  later,  showed  a 
simple  mycehum  of  mould. 

Experiment  HI. — One  hundred  and  twenty  c.c.  of  a  new 
specimen  of  microscopically  barren  water  were  distributed  in 
nearly  equal  parts  into  sixty  Freudenreich  flasks,  half  full  of 
peptonized  bouillon ;  after  one  month's  incubation  in  the  stove, 
two  specimens  were  found  altered,  the  one  by  a  yellowish  mi- 
crococcus, the  other  by  mould. 

Only  the  most  ordinary  precautions  were  taken  in  these 
experiments  to  prevent  the  germs  of  the  air  from  contaminat- 
ing this  water  distilled  at  low  temperature  and  collected  in 
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perfectly  sterilized  vessels.  In  the  following-  experiments  I 
purposely  introduced,  into  different  specimens  of  the  same  wa- 
ter, the  organisms  of  a  certain  quantity  of  atmospheric  dust, 
in  order  to  know  what  becomes  of  them  after  contact  with  this 
liquid. 

Experiment  I. — Twenty  c.c.  of  water  distilled  at  30°  C,  not 
sterilized,  were  contaminated  with  the  dust  of  75  litres  of  air 
taken  in  the  Place  Saint-Gervais;  this  water,  submitted  to 
immediate  enumeration,  showed  sixteen  microscopic  organisms 
to  the  cubic  centimetre;  fortj-eight  hours  after,  a  second 
enumeration  showed  five  micro-organisms;  five  days  later,  1 
gram  of  this  water  was  barren,  and  at  the  end  of  a  month 
5  grams  of  this  water  remained  perfectly  sterilized. 

Experiment  II. — Another  specimen  of  30  c.c.  of  distilled 
water  received  the  dust  of  100  litres  of  air  from  my  labora- 
tory, and  in  successive  enumerations  furnished  the  following 
results : 

Bacteria  to  the 
Cubic  Centimetre. 

First  enmueration,  immediate,      .        .        .45.0 

Second  enumeration,  six  days  later,      .         .     32.0 

Third  enumeration,  nineteen  days  later,      .       1.5 

Thirtj^-four  days  later,  4  c.c.  of  water  were  absolutely  barren. 

Experiment  III. — Three  hundred  c.c.  of  water  distilled  at 
30°  C.  and  microscopically  barren  received  the  dust  of  1,650 
litres  of  laboratory  air: 

Bacteria  to  the 
Cubic  Centimetre. 

At  immediate  enumeration,  ....  75.0 
Second  enumeration,  six  daj'S  later,  .  .  .7.0 
Third  enumeration,  sixteen  days  later,  .  .  1.5 
Fourth  enumeration,  twenty-seven  days  later,       1.5 

From  this  moment  on,  the  micrographic  composition  of  the 
water  did  not  change.  It  is,  as  may  be  seen,  very  interesting 
to  prove  that  bacteria  not  onlj"  do  not  develop  in  water  dis- 
tilled at  30°  C,  but  that,  for  the  most  part,  they  die  in  it. 

As  counter-experiments,  my  pupil  M.  Wada  investigated 
what  becomes  of  the  bacteria  of  atmospheric  dust  when  they 
are  placed  in  ordinar3'  sterilized  water. 

Experiment  IV. — ^^The  dust  of  30  litres  of  air  from  the 
Place  Saint-Gervais,  confined  under  a  wad  of  spun  glass,  were 
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planted  June  27th,  1890,  in  30  c.c.  of  Ourcq  water  sterilized  at 
110°  C. 

Results. 

Bacteria  to  the 
Cubic  Centimetre. 

27th  June,  1890,  experiment  at  outset,  6.5 

4th  July,  1890,  7  days  after,         .  .  750,000.0 

7th  July,  1809,  10  days  after,        .  .  900,000.0 

28th  July,  1890,  31  days  after,     .  .  1,675,000.0 

27th  Sept.,  1890,  90  days  after,    .  .  62,500.0 

24th  Oct.,  1890,  119  days  after,    .  .  86,750.0 

26th  March,  1891,  272  days  after,  .  48.000.0 

It  is  seen  that  the  increase  of  atmospheric  bacteria  in  ordi- 
nary sterilized  water  is  exceedingly  rapid.  After  a  maximum 
of  growth;  the  number  of  bacteria  immediately  begins  to  di- 
minish like  that  of  bacteria  in  water  submitted  to  auto-infec- 
tion. 

Experiment  F.— Another  experiment  was  made  by  M. 
Wada  with  the  dust  of  10  litres  of  air,  also  taken  from  Saint- 
Gervais. 

Results. 


1st  August,  1890,  at  the  beginning, 
8th  Sept.,  1890,  40  days  after,    . 
27th  Sept.,  1890,  58  days  after,  . 
24th  Oct.,  1890,  85  days  after,    . 
26th  March,  1891,  238  days  after, 


Bacteria  to  the 
Cubic  Centimetre. 

14.75 

5,500,000.00 
4,000,000.00 
4,125,000.00 
6,720,000.00 


These  last  two  experiments  sui^ce  to  show^  that  if  atmo- 
spheric bacteria  are  not  developed  in  water  distilled  at  30°  C, 
it  is  because  it  does  not  contain  the  necessary  materials  for 
their  increase  and  nouirshment. 

Meade-Bolton  has  said  that  certain  micrococci  and  bacteria 
of  water  are  able  to  develop  in  great  numbers  in  perfectly 
-f  pure  distilled  water,  and  as  perfectly  pure  distilled  water  he 
gives  as  an  example  the  water  redistilled  in  glass  appa- 
ratuses. I  do  not  beheve  chemistry  has  yet  succeeded  in  find- 
ing means  to  obtain  perfectly  pure  distilled  water :  the  best 
which  is  offered  to  micrographists  always  contain  silicates,  car- 
bonic acid,  ammonia,  oxygen,  and  dissolved  hydrogen:  if  these 
different  elements  can  support  the  life  of  bacteria,  microscopi- 
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cally  baiTen  water  does  not  exist.  If,  on  the  contrar^^  these 
elements  are  hi  capable  of  favoring-  the  development  of  mi- 
crobes, aquatic  and  other  micrococci  will  never  become  devel- 
oped in  it. 

In  Chapter  II.  I  have  given  some  examples  which  enlighten 
us  upon  the  destiny  of  mici'obes  of  water  introduced  into  mi- 
croscopically barren  water;  I  will  not  quote  any  other  of  the 
various  experiments  I  have  made  in  this  direction  with  numer- 
ous microscopic  organisms  which  I  have  been  able  to  isolate 
from  the  air  and  soil;  with  the  exception  of  the  occasional 
growth  of  the  mycelium,  which  possesses  the  faculty  common 
to  certain  mildews  of  drawing  nutritive  elements  where  all 
other  organisms  remain  inert  or  are  killed,  I  have  not  been 
able  to  find  the  bacterium  which  could  develop  in  water  dis- 
tilled at  30°  C. :  until  proof  to  the  contrary  is  offered,  I  shall 
consider  water  prepared  by  the  process  I  have  just  described 
as  micrographically  barren  with  reg-ard  to  bacteria. 

From  these  various  considerations,  it  results  that  one 
should  demand  from  the  micrographic  analyst  the  determi- 
nation not  only  of  the  number  and  nature  of  the  bacteria, 
but  the  determination  also  of  the  quality  and  quantity  of  solu- 
ble ferments  belonging  to  the  generations  of  microbes  which 
have  succeeded  each  other  in  a  given  water.  These  are 
doubtless  not  without  action  upon  the  phenomena  of  dig-estion, 
perhaps  upon  the  greater  or  lesser  receptivity  found  by  bac- 
teria in  the  intestinal  tube;  before  the  studies  of  this  nature 
may  be  completed,  hj^giene  should  proscribe  the  alimentation, 
not  only  of  waters  which  are  strongly  charged  with  bacteria, 
but  those  which  serve  as  a  medium  of  culture  for  these  mi- 
cro-org-anisms,  such  as  stagnant  cistern  or  spring-  water;  for 
it  is  almost  positive  that  bacteria,  inoffensive  by  themselves, 
may,  through  the  work  of  fermentation,  and  ulterior  secretion, 
take  away  from  drinking-  waters  the  qualities  they  possessed 
when  emerging  from  the  soil. 

III.  Results  of  Qualitative  Analysis. 

According  to  his  mission,  the  bacteriologist  may  have  to 
search  for  many  pathogenic  organisms  whose  study  is  already 
much  advanced,  and  to  which  one  attributes  the  introduction 
of  various  diseases  (typhoid  fever,  cholera,  carbuncle,  tetanus. 
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etc.).  In  this  case,  the  general  analysis  becomes  particular, 
and  thus  becomes  considerably  simplified ;  one  has  no  longer 
to  answer  that  vague  question  which  habitually  brings  justi- 
fiable terror  to  the  analyst.  Is  this  water,  or  is  it  not,  harmful 
to  the  human  race  ?  It  suffices,  then,  simply  to  know  whether 
the  water  sent  to  the  laboratory  contains  the  germs  or  the 
microbes  which  are  specified. 

It  would  always  be  easy  for  the  operator  to  respond  to 
these  specific  demands  if  the  discovery  of  pathogenic  organ- 
isms in  waters  were  not  often  surrounded  by  serious  difficul- 
ties; not  that  it  would  be  difficult,  for  instance,  to  prove  the 
presence  of  E  berth's  bacillus  in  water,  from  the  published 
scientific  works  of  Chantemesse,  Widal,  and  Vincent,  when 
the  appearance  of  this  bacillus  corresponds  to  the  characters 
of  the  cultures  of  this  micro-organism ;  but  Eberth's  bacillus 
is  often  confused  with  very  similar  species,  called  pseudo- 
typhoid  bacilli,  and  it  may  itself  become  the  seat  of  modifi- 
cations so  great  that  the  new  cultures  of  the  true  typhoid 
bacillus  do  not  recall  in  any  way  the  typical  cultures. 

It  is  the  same  with  the  cholera  bacillus;  Dowdeswell  has 
demonstrated  that  its  polymorphism  may  extend  from  the 
spiral  form  to  that  of  the  amoebiform  cell.  This  polymorph- 
ism, so  well  studied  by  Dr.  Billet,  is  so  real  that  there  is 
not  an  observer  devoted  to  the  study  of  a  particular  species 
who  is  not  often  surprised  and  sometimes  deceived  by  the 
unaccustomed  aspects  of  cultures  of  the  same  micro-organ- 
ism and  the  strange  forms  which  it  assumes  under  certain 
conditions. 

The  variations  in  form  in  the  pathogenic,  chromogenic,  and 
zymogenic  faculties  of  bacteria  will  continue  to  engage  the 
investigations  of  bacteriologists  for  a  long  time;  in  doubtful 
cases  it  is  their  duty  to  make  their  assertions  with  extreme 
reserve. 

Regardiijg  qualitative  analyses,  the  denominations  which 
we  have  above  adopted  (pure  waters,  impure,  etc.)  cannot  have 
a  very  precise  signification :  a  water  which  contains  only  ten 
typhoid  bacilU  to  the  cubic  centimetre  would  be  quantitatively 
pure  and  qualitatively  dangerous;  while  Vanne  water  stag- 
nant for  twenty-four  hours  might  contain  a  million  bacteria 
to  the  cubic  centimetre  and  be  absolutely  inoff"ensive. 

If,  then,  it  is  sometimes  delicate  to  pronounce  categorically 
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upon  the  existence  in  water  of  vai'ious  pathogenic  microbes 
whose  history,  however  advanced,  is  not  entirely  determined, 
what  must  be  the  response  of  the  analyst  interrog-ated  upon 
the  presence  or  absence  of  hurtful  elements  in  a  given  speci- 
men of  water  ?  Such  a  question,  in  so  far  as  it  remains  gen- 
eral, must  be  considered  as  premature  in  the  present  state  of 
science;  and  it  must  be  confessed  frankly,  rather  than  timidly 
affirmed,  that  among-  1,000  or  10,000  bacteria  to  the  cubic  cen- 
timetre met  with  in  water  subjected  to  enumeration  there 
may  exist  no  bacteria  endowed  with  pathogenic  powers.  First, 
that  this  is  not  generally  accurate;  we  meet,  in  man^^  of  the 
waters  which  we  drink  and  in  the  dust  of  the  air  which  we 
breathe  every  hour  of  the  day,  numerous  staphylococci  whose 
inoculation  is  not  inoffensive,  and  also  microbes  which  strongly 
resemble  both  in  culture  and  in  pathogenic  results  the  inicro- 
cocci  of  erysipelas  and  septiceemia.  I  deny  micrographists 
the  right,  then,  to  declare  as  innocent  a  water  whose  elements 
they  do  not  know  perfectly ;  that  is,  those  of  which  they  have 
not  been  able  to  make  a  complete  and  perfect  qualitative 
analysis. 

If  among  these  elements  one  or  several  are  fatal  to  the 
animal  species,  does  it  follow  that  they  are  so  to  man,  and 
that,  introduced  into  the  digestive  tube,  where  so  many  viru- 
lent species  are  found  diffused  (from  the  dental  arch  to  the 
extremity  of  the  rectum),  they  can  produce  disturbances  of 
appreciable  effect?  I  do  not  think  so;  but  it  must  be  con- 
fessed that  the  discovery  of  a  bacterium,  in  some  degree  path- 
ogenic, in  a  water,  is  calculated  to  raise  numerous  doubts,  to 
cause  the  analyst  to  hesitate  in  his  responses,  and  to  take 
away  from  him  the  assurance  that  he  is  right  in  always  show- 
ing that  in  a  water  containing  few  bacteria  he  has  been  able 
to  discover  onl3^  ordinary  well-known  species  or  inoffensive 
ferments. 

Before  undertaking  the  general  qualitative  anal^^sis  of  a 
water,  the  micrographist  must  not  conceal  from  those  in- 
terested that  he  undertakes  a  length}^  and  important  work, 
often  of  questionable  utility  and  sometimes  difBcult  to  com- 
plete. Yet  it  is  not  rare  to  find  some  municipalities  resolved, 
at  all  sacrifices,  to  be  enlightened  upon  the  micro-organisms  of 
a  water  which,  for  instance,  it  is  intended  to  bring  at  great 
expense  into  a  city  for  use  of  its  inhabitants  for  a  long  time 
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to  come.  A  complete  micrograpliical  anal3-sis  in  this  case 
seems  to  them  perfectly  essential;  and  I  ag-ree  with  them  em- 
phatically. 

The  operator  who  is  charged  with  this  work  will  follow 
with  profit,  I  believe,  the  instructions  already'  given  in  the 
preceding-  pages;  he  should  endeavor  to  present  the  results  ob- 
tained in  a  simple  and  perfectly  comprehensible  form. 

He  will  first  stady  the  organisms  which  will  grow  upon 
gelatin,  then  those  which  demand  other  media. 

He  will  determine  the  number  of  species  that  grow  indif- 
ferently at  a  low  temperature  (10"  to  20°  C),  at  a  moderate 
(20°  to  30°  C.)  or  at  a  very  high  temperature  (40°  to  70°  C). 
Among  these  species  he  will  indicate  those  which  are  aerobes, 
anaerobes,  or  indifferently  belonging  to  both  classes.  This 
done,  leaving  the  general  side  of  these  determinations,  he  will 
pass  in  review  the  pathogenic,  zj-mogenic,  chromogenic,  and 
common  micro-organisms,  having  taken  care  to  settle  in  what 
proportions  these  bacteria  are  found  in  1  c.c.  or  1  litre  of  the 
water  submitted  to  analysis.  This  work  may  be  continued 
under  the  form  I  indicate,  or  presented  in  form  more  in  ac- 
cordance with  the  nature  of  the  water  analyzed. 


Example. 

Micrograpliical  analysis  of  Seine  water  drawn  at  the  works 
of  Chaillot  : 

{Months  of  August  and  September,  1890.) 
Quantitative  Analysis. 

Bacteria  to  the  cubic  centimetre,     .         .  397,500 

Bacteria  developing  in  gelatin,        .        .  312,400 

Bacteria  developing  only  in  other  media,  85,100 

Total, 397,500 


Bacteria,  aerobic,       .... 

Bacteria,  anaerobic,  .... 

Total, 

Bacteria  growing  from  20°  to  40°  C, 
"     40°  to  55°  C, 
"     55°  to  70°  C, 
Total, 


334,000 

(33,500 

397,500 

368,000 

26,500 

3,000 

397,500 
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Qualitative  Analysis. 


Species  pathogenic,    . 
"       zymogenic,     . 
"       chromogenic, 
"       common, 
"       undetermined, 

Total,    . 


16,900 

95,000 

125,000 

110,000 

50,600 

397,500 


1st.  Patiiogenic  Species 


Eberth's  bacilli,    . 
Staphylococci  pyogenes, 
Species,  phlogogenic,  . 

"         septic, 

"        undetermined. 

Total,     . 


2,800 

10,700 

1,100 

800 

1,500 

16,900 


2d.  Zymogenic  Species. 


Ferments  of  urine, 

.     10,300 

a 

lactic,  .... 

.       8.600 

a 

butj'ric. 

.       2,400 

a 

h^^drosulphurous. 

.     29,000 

a 

putrefaction. 

.     12,400 

ii 

undetermined,    . 
...... 

.     32,300 

Total 

.     95,000 

3d.  Chromogenic  Species. 


Species, 

yellow,  .... 

.       68,000 

;( 

orange-colored,     . 

2,500 

ii 

green  or  greenish, 

2,200 

a 

red.        .... 

.       35,600 

a 

violet,     .... 

500 

a 

bluish,    .... 

1,500 

t( 

intermediary  colors,    . 
al, 

.       14,700 

Tot 

.     125,000 
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4th.  Common  Species. 


Micrococci,    .... 

.     61,500 

Bacilli, 

.     24,800 

Bacteria,       .... 

.     20,300 

Vibriones,     .... 

.       1,200 

Streptothrix, 

500 

Cladothrix,  .... 

500 

Various,        .... 

.       1,700 

Total, 


110,000 


5tli.  Undetermined  Species. 

Morphology  difficult  to  establish,      .         .     47,000 
Culture  difficult  to  pursue,  .         .        .       3,600 

Total, 50,600 

If  more  details  are  judged  necessary  and  acceptable,  each 
of  the  preceding  divisions  may  be  subdivided. 

Let  us  take,  for  an  example  of  this  development,  the  yel- 
lowish chromogenic  species: 


Yellow    , 
Species.  ^ 


3d.  Chromogenic  Species. 

p.,  j  Bacterium  xanthinum. 

'        \  M.  citreus  conglomeratus. 

ri,         •  I      i  Micrococcus  chlorinus. 
Grreenish,   i  q  ^^  •     r 

'    (  Sarcnia  ventriculi. 

-p  j  Bacterium  neapolitanum  (?). 

j5rown,        ^  Spirillum  tyrogenum. 


Sarcina  lutea. 


I 


Common 


(  Sar( 
,   \  Bac 


icterium  cavicida. 
Bacterium  hyacinthi. 


In  short,  the  micrographist  may  complete  his  tnsk  by  giv- 
ing the  greatest  exactitude  possible  to  his  analj^sis.  It  is  true 
that  this  work  will  demand  time,  patience,  a  well-stocked 
laboratory,  some  months  of  daily  and  assiduous  labor;  it  is 
only  at  this  price  that  one  succeeds  in  presenting  a  suitable 
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result  in  any  branch  of  science  whatsoever.  In  reading  a  re- 
sult, clearly  explained,  it  is  easy  for  all  to  appreciate  the  value 
of  a  water  from  a  micrographic  standpoint.  The  species 
which  could  not  be  studied  will  be  indicated  under  the  heads 
noted  in  this  table^  so  that  the  micrographist  also  limits  his 
responsibilit3\ 

There  are  cases  where  the  analyst  may  refuse  to  make  a 
complete  qualitative  enumeration;  he  will  do  wisely  to  do  this 
whenever  he  is  charged  with  the  analysis  of  dirty  waters 
whose  study  might  be  prolonged  beyond  the  limits  of  the  time 
which  a  micrographist  can  allow  for  current  analyses.  For 
example,  to  accept  the  study  of  the  micro-organisms  contained 
in  1  c.c.  of  sewer  water  would  be  to  create  long  and  difficult 
labors  for  several  years :  it  would  be  to  attempt  difficulties 
sometimes  insurmountable.  It  is  the  same  in  micrography  as 
in  chemistry;  I  do  not  believe  the  chemist  exists  who  would 
undertake  to  decide  upon  the  elements.  I  speak  of  designating 
them  by  name;  or  the  substances  which  are  contained  in  a  mix- 
ture of  extractive  products,  for  example,  or  again  in  a  com- 
pound tincture. 

There  are  micrograph ical  analyses  which  much  resemble 
these  chemical  analyses,  and  which  one  must  not  undertake 
with  the  idea  of  obtaining  complete  and  sure  results.  The 
difficulties  of  the  work  they  demand  maybe  explained  to  those 
interested,  and  I  believe  it  will  be  eas}^  to  persuade  them  to 
be  contented  with  an  analysis  comprising  the  study  of  such 
pathogenic  bacteria  or  of  such  ferments  about  which  mono- 
graphs have  been  published. 

IV.  Prophylactic  Means  of  Combating  Infection  by 

Water. 

Two  methods  may  be  emplo^^ed  to  guard  against  microbes 
disseminated  in  water — 

1st.  They  can  be  kept  back  by  filtration. 

2d.  They  can  be  destroyed  by  the  action  of  a  sufficient  de- 
gree of  heat. 

These  two  methods  are  of  equal  value  if  properly  employed. 


Bacteriological  Analysis  of  Water.  515 

Sterilization  of  Water  through  Filters. 

Many  manufacturers  have  of  late,  for  purely  commercial 
reasons,  abused  the  credulity  of  the  public  by  boldly  declaring 
certain  filters  of  sponge,  asbestos,  charcoal,  etc.,  as  capable  of 
retaining-  micro-organisms  of  water,  when  the  truth  is  they 
are  not  only  incapable  of  holding  back  the  bacteria,  but  may 
very  often  add  to  the  micro-organisms  of  the  water  which  is 
directed  through  them.  Filters  of  cotton,  of  various  textures 
more  or  less  besprinkled  with  charcoal,  have  been  made,  which, 
from  a  propert}"  long  recognized  as  belonging  to  pulverized 
bodies,  may  absorb  coloring  matters,  gases,  and  certain  salts  ;^ 
these  anti-microbic  filters  are  limited  to  these  powers,  which 
are  quickly  exhausted. 

I  will  not  say  that  chemical  filters  are  to  be  held  in  dis- 
dain, especially  when  it  is  a  question  of  ridding  the  water  of 
an  excess  of  calcareous  salts,  of  alkaline  sulphurets,  etc.,  or- 
ganic matters  which  give  it  a  bad  taste  or  render  it  unfit  for 
the  cooking  of  food  and  washing;  but  it  would  be  very  wrong 
to  attribute  to  these  apparatuses  a  power  they  do  not  pos- 
sess, and  it  is  against  this  abuse  that  I  object. 

In  my  experiments  upon  the  value  of  filters  with  respect  to 
their  facultj^  of  freeing  water  from  bacteria,!  have  Tound  only 
two  filters  capable  of  holding  back  microbes;  the  old  litho- 
graphic-stone filter  and  Chamberland's  porcelain  filter. 

The  lithographic-stone  filter,  so  commonly  employed  in 
Paris,  is,  unfortunately',  difficult  to  obtain  in  a  state  of  suffi- 
cient neatness.  These  apparatuses,  furnished  in  large  num- 
bers b3'  the  manufactory,  are  alwaj's  jjoorly  manufactured, 
and  the  filtering  stones  badly  soldered  to  the  walls  of  the  ves- 
sels intended  to  receive  them;  further,  the  drinking-water  re- 
mains too  long  in  contact  with  the  sediment  detritus  of  every 
nature,  Avhich  accumulates  near  the  upper  portion  of  the 
stones.  In  summer,  the  reservoir  becomes  the  receptacle  for 
swarms  of  bacteria,  and  thus  a  sweetish,  warm  water  of  very 
bad  quality  results. 

Chamberland's  bougie,  universally  used  in  bacteriological 
laboratories  for  removing"  the  microbes  of  water  from  their 
bouillons  of  culture,  and  for  sterilizing  b^'  cold  all  sorts  of 
liquids,  is,  on  the  contrarj',  a  perfect  filter,  from  a  microbic 
standpoint.  In  order  to  prove  it,  I  will  content  myself  with 
XII— 34 
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reproducing"  the  words  of  the  report  which  I  had  tlie  honor 
of  addressing"  to  the  rector  of  the  Acadeiiiie  de  Paris,  July 
6th,  1885 : 

"  In  order  to  be  sure  that  any  filter  possesses  the  property 
of  retaining-  the  microscopical  org-anisms  of  the  water  which 
passes  through  it,  the  experimenter  must  study  to  avoid 
causes  of  error  due  to  the  surrounding-  atmosphere. 

"  TJie  filter  composed  of  a  series  of  ten  Chamberland's  bou- 
g-ies,  placed  in  one  of  tlie  refectories  of  the  lyceura  of  fSaint- 
Louis,  could  not  be  made  to  serve  for  ni}-  experiments;  it 
would  be  necessary  to  take  it  apart,  and  to  take  the  various 
parts  to  my  laboratory  in  order  to  submit  them  to  strict 
sterilization.  Besides,  the  question  asked  by  the  rector  of  the 
Academic  de  Paris  may  be  summed  up  thus:  Do  Chamber- 
land's  filters  allow  the  passag-e  of  bacteria,  or  do  they  not, 
whatever  the  quantity  of  water  passing-  throug-h  them  ? 

"  Experience  answers  in  the  neg-ative. 

"  The  following-  are  the  researches  to  which  I  have  given  my 
attention,  g-iven  concisely : 

"  Two  boug-ies  were  taken  at  random ;  they  had  been  in 
operation  for  six  months,  at  two  different  points  of  the  Parisian 
water  supply' ;  they  were  washed  in  water,  in  hydrochloric 
acid,  then  in  an  ammoniacal  solution,  and  finally  in  pure 
water.  The  sockets  of  the  boug-ies,  being-  still  wet,  were  fur- 
nished with  an  India-rubber  tube,  0.15  m.  to  0.20  m.  in  length, 
at  the  extremity  of  which  was  placed  a  little  g-lass  tube  con- 
taining a  stopper  of  cotton-wool;  this  arrang-ement  was  placed 
in  a  vapor  bath  heated  to  110°  0.  for  one  hour. 

First  Series  of  Experiments. 

"  One  of  the  sterilized  bougies,  placed  in  its  metallic  fittings, 
is  screwed  to  a  conduit  of  Seine  water  showing  one  atmo- 
spheric pressure. 

"  Experiment  A.— ^(iiovQ  the  apparatus  worked  at  all,  I 
adapted  to  the  India-rubber  tube,  after  taking-  away  the  tube 
•with  cotton  Avad,  a  sterilized  flask  containing-  500  g-rams  of 
concentrated  beef  bouillon  previously  free  from  g-erms.  The 
tap  was  then  opened,  and  830  g-rams  of  filtered  water  drawn. 
The  flask  was  placed  in  the  stove  at  30°  to  35°  C. 

"  Experiment  B.—l  allowed  the   filter  to  work  for  three 
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days,  without  special  precaution;  the  water  flowed  drop  by 
drop  from  the  rubber  tube  at  the  rate  of  12  Utres  in  twenty- 
four  hours.  A  second  flask  was  then  attached  to  the  boug-ic 
and  received  760  g-rams  of  water. 

"  Experiment  (7.— Tliree  days  later,  the  apparatus  working- 
on  without  interruption,  a  third  flask  of  bouillon  was  inocu- 
lated with  filtered  water  weighing  about  610  grams. 

"  After  twelve  days  of  incubation,  the  three  flasks  were  still 
magniflcently  clear;  in  fact,  2,200  c.c.  of  water  proceeding  from 
this  bougie  were  freed  absolutely  from  microphytic  germs. 

"  A  drop  of  unflltered  water  then  introduced  into  each  ves- 
sel made  them  cloudy  in  eighteen  hours. 

"  As  I  used  three  specimens  of  water— one  take  at  the  be- 
ginning, tlio  other  in  the  middle,  and  the  third  at  the  end  of 
my  experiment— it  is  to  be  presumed  that  the  T2  litres  of 
water  filtered  in  six  days  were  also  deprived  of  all  bacteria. 

Second  Series  of  Experiments. 

"These  new  experiments  were  conducted  precisely  like  the 
preceding,  with  this  difference :  that  the  second  bougie  was 
placed  at  a  faucet  of  Ourcq  water  showing  from  three  to 
four  atmospheres  of  pressure. 

''Experiment  D.—At  the  outset  of  the  filtration,  500 
g-rams  of  beef  bouillon  received  635  grams  of  filtered  water. 

''Experiment  E.—Five  days  later,  a  second  vessel  of  bouil- 
lon adapted  to  the  same  bougie  received  820  grams  of  filtered 
water. 

"  Kept  in  the  stove  at  30°  to  35°  C,  the  vessels  remained 
free  from  microbes  until  a  drop  of  unflltered  Ourcq  water 
was  intentionally  introduced  into  each. 

"  Between  experiments  D  and  E,  Chamberland's  apparatus 
furnished  150  litres  of  water,  which  I  believe  I  have  the  right 
to  consider  freed  from  all  living  organisms. 

Last  Experiments. 

"  I  could  not  resist  the  desire  to  establish,  by  some  decisive 
researches,  the  filtering  power  of  Chamberland's  filters  upon 
quantities  of  liquids  not  g-enerally  used  in  the  micrographical 
analysis  of  water. 
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"  Experiment  F. — A  vessel  of  green  glass,  of  about  50  litres 
capacity,  provided  at  the  neck  with  a  stopper  of  cotton  and 
its  centre  run  through  by  an  abducting  tube  designed  for  the 
introduction  of  water  and  nutritive  liquid,  was  placed  for  two 
hours  at  180°  C,  then  put  in  coniiuunication  with  one  of  the 
two  bougies  already  mentioned. 

"  The  volume  of  water  conducted  into  the  vessel  was  33 
litres.  To  this  water,  sheltered  from  dust  of  the  air,  3 
litres  of  concentrated  bouillon,  containing  the  extractive  prin- 
ciples of  S  kg.  of  beef  meat,  were  added,  a  quantity  more  than 
sufficient  to  make  the  liquid  muddy  if  a  bacterium  had  been 
able  to  pass  through  the  porcelain.  Here  again,  after  a  long 
stay  in  the  stove,  it  was  impossible  to  report  the  slightest 
alteration. 

"  Experiment  (jr. — Another  experiment,  made  with  35  litres 
of  filtered  water;  this  also  gave  negative  results. 

'*  Consequently  Chamberland's  porcelain  filter  is  capable  of 
retaining"  all  organisms  contained  in  liquids,  and  its  use  for 
the  purification  of  drinking-water  must  be  strongly  advised. 
To  my  knowledge,  it  is  the  only  commercial  filter  which  can 
efficaciously  prevent  the  transmission  of  diseases  b^^  drinking- 
waters,  if,  as  we  have  reason  to  suppose,  water  can  become 
the  vehicle  of  pathogenic  germs." 

The  Chamberland  Bougie  Company,  desirous  of  utilizing  its 
filtering  power  in  industrial  operations  and  in  hygiene,  have  had 
constructed  a  great  number  of  filters  capable  of  working  under 
high  or  low  pressures.  I  have  not  studied  the  question  of  the 
industrial  sterilization  of  wines,  cider,  grape-juice,  etc.,  but  I 
must  make  some  mention  of  the  apparatuses  provided  with 
one  or  several  bougies  ordinarily  emploj^ed  for  ridding  water 
of  microbes. 

Fig.  23  represents  Chamberland's  bougie  contained  in  a 
very  strong  metallic  cylinder,  whose  upper  part  is  screwed 
to  a  stopcock  placed  in  a  conduit  of  water.  The  city  water 
reaches  this  cylinder,  previously  purged  of  air,  passes  through 
the  porcelain,  and  gains  the  interior  wall  of  the  bougie  in  a 
state  of  perfect  purity;  then  it  flows  drop  by  drop,  or  in  a  thin 
stream,  into  the  vessel  intended  to  receive  it. 

Chamberland's  bougie  would  have  but  a  very  restricted 
use,  were  it  not  possible  to  obtain  it  with  porcelain  of  very 
light  paste,  very  porous,  accommodating  itself  to  the  passage 
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of  liquids  under  weak  pressures.  I  have,  at  my  home,  a  filter 
of  this  kind  with  seven  boug-ies,  which  has  worked  very  well 
for  five  years,  and  which  furnishes  one  litre  of  water  in  a 
quarter  of  an  hour,  under  a  pressure  of  about  1.25  m.  Thus, 
with  little  expense  and  without  special  fitting-  up,  we  can  easily 
procure  water  destitute  of  micro-organisms. 

The   Chamberland   Bougie  Company  has-  constructed  an 
extremely  simple  apparatus,  which  can  be  made  use  of  in  the 


Fig.  23. — Chamberland's  Filter 
WITH  One  Bougie. 


Fig.  24. — Household  Filter  with  Three  Bougies, 
FOR  Universal  Application. 


city  as  well  as  in  the  country  (see  Fig.  24),  It  consists  of  a 
bucket  pierced  by  a  lateral  opening;  into  this  bucket  is  plung-ed 
a  battery  of  three  bougies,  to  which  is  fitted  an  abducting- 
tube,  passing  through  the  lateral  opening,  and  the  closure  of 
which  is  completed  bj^  means  of  a  stopper  ad  hoc.  The  bucket 
is  filled  with  water,  so  as  to  cover  the  bougies;  the  water 
slowly  penetrates  into  the  filter,  driving  the  air  before  it;  the 
bougies  filled,  the  liquid  gains  the  abducting  tube  of  narrow 
diameter,  and  it  forms  a  descending  column  capable  of  pro- 
ducing very  strong  suction  if  the  vessel  in  ^vilich  the  pure 
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water  is  collected  is  situated  just  under  the  bucket.  One  or 
two  metres  difference  in  level  enable  one  to  obtain  with  suffi- 
cient rapidity  the  volume  of  filtered  water  desired.  This  ap- 
paratus is  very  simple  and  works  automatically-. 

The  very  frequent  cleansing-  demanded  by  Chamberland's 
bougie  has  been  spoken  of;  it  is  true,  indeed,  that  if  a  very 
dirt3^  muddy,  or  slimy  water  is  passed  in  large  quantity 
throug-h  a  battery  of  bougies,  the  pores  of  the  porcelain  are 
promptly  obstructed;  only  filters  which  do  not  filter  possess 
the  quality  of  permitting  the  greater  part  of  impurities  of  all 
kinds  to  pass  through  them. 

It  is  not  necessary  to  have  had  long  experience  in  chem- 
istry to  know  that  a  somewhat  cloudy  liquid  will,  at  the  end 
of  a  short  space  of  time,  pass  with  difficulty  through  filtering- 
paper.  The  pores  of  the  latter  have  a  much  greater  diameter 
than  those  of  porcelain,  and  for  this  reason  allow  the  passage 
of  bacteria:  is  it  to  be  wondered  at  that  it  is  necessary  to 
wash  the  outside  of  Chamberland's  bougie  from  time  to  time  ? 
This  operation,  facilitated  by  the  arrangement  of  the  appa- 
ratuses, need  not  be  very  frequent  in  the  case  of  the  water  gen- 
erally used  by  city  populations.  After  a  month  or  two  of 
daily  use,  the  bougie  is  covered  with  a  coating  of  clay  and 
earth,  which  can  easily  be  removed  by  brushing  in  a  jar  full 
of  water.  Frankly-,  can  one  reproach  a  filter  with  the  need  of 
cleaning  now  and  then  ?  Is  it  not  the  custom  to  clean  differ- 
ent household  utensils,  to  wipe  up  inlaid  floors,  to  brush  the 
furniture,  to  beat  carpets,  etc.  ?  If  I  dwell  upon  this  small 
question,  it  is  because  I  know  many  persons  who,  under  the 
influence  of  puerile  and  unjustifiable  criticism,  are  deprived  of 
the  benefits  conferred  by  the  use  of  water  freed  from  all 
germs.  Let  these  persons  be  assured  that  a  bougie  can  be 
used  indefinitely,  unless  it  is  broken  through  carelessness; 
and  as  to  its  cleaning,  it  occupies  less  time  than  does  that  of 
a  table-cloth. 

However,  this  is  a  cause  of  infection  common  to  all  filters, 
and  from  which  it  is  very  difficult  to  escape,  unless  in  a  labora- 
.tory  with  all  the  antiseptic  precautions  used  in  bacteriology. 
The  air,  as  one  knows,  is  the  vehicle  of  a  great  number  of 
germs,  which  lodge  upon  all  objects,  and  which  enter  the  most 
minute  openings. 

Suppose  a  Chamberland's  bougie  be  left  to  itself,  it  must 
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necessarily  happen  that  some  microbes,  floating-  about  at  will 
in  the  currents  of  air,  will  deposit  themselves  upon  the  bougie 
and,  multiplying,  may  make  their  way  into  the  interior  of  th» 
filter — just  as  one  sees  green  alga?  coming  from  the  soil  and 
climbing-  up  damp  walls.  By  plunging-  the  stem  of  the  bougie, 
through  the  intermediary  of  a  sterilized  tube,  into  pure  filtered 
water,  we  may  succeed  in  retarding-  but  not  in  preventing  in- 
fection unless  the  recipient  is  carefully  freed  from  germs,  and 
is  in  communication  with  the  outer  air  by  means  of  opening's 
furnished  with  wads  of  cotton. 

The  danger  to  health  resulting  from  this  atmospheric  in- 
fection of  filtered  waters  does  not  appear  serious  to  me;  it  is 
admitted  and  has  been  demonstrated  that  we  breathe  every 
day  in  Paris,  during  the  twent3'--four  hours,  from  50,000  to  100,- 
000  microbes,  which,  according-  to  circumstances,  are  introduced 
into  the  pulmonary  organs  and  into  the  digestive  tract  by  the 
swallowing  of  food,  saliva,  and  nasal  mucus.  Moreover,  what 
consumer  of  filtered  water  sterilizes  the  carafes  in  which  the 
water  is  received  and  the  glasses  from  which  it  is  drunk  ?  In 
order  to  obtain  water  without  microbes,  it  would  be  necessary 
to  go  further  still — to  sterilize  one's  lips,  and  especially  the 
mouth,  which  swarms  with  living-  bacteria. 

In  analyzing-  several  specimens  of  sterilized  water  of  a  vol- 
ume of  100  c.c,  which  had  served  to  rinse  the  mouths  of  as 
many  persons,  two  hours  after  eating,  I  have  found  that  the 
number  of  bacteria  contained  in  this  water  varied  between  10- 
000,000  and  100,000,000  to  the  cubic  centimetre;  or  from  1 
to  10  milliards  for  each  ablution  of  the  mouth:  and  I  inust 
add  that  among  these  microbes,  which  had  domiciled  them- 
selves in  the  spaces  between  the  teeth  and  on  the  surface  of  the 
mucous  membrane  of  the  mouth,  quite  a  large  number  caused 
the  rapid  death  of  Guinea-pigs  axid  mice  in  whom  they  were 
inoculated. 

The  desire  to  completely  get  rid  of  all  microbes  is  a  Uto- 
pian idea;  do  not  many  of  our  foods  owe  their  tenderness  and 
their  special  and  strong  flavor  to  the  active  and  searching- 
co-operation  of  certain  bacteria  ?  The  aim  of  filters  is  espe-  ' 
cially  (and  this  is  the  sole  point  to  remember)  to  rid  ourselves 
of  dangerous  microbes  carried  into  the  waters  by  industrial 
processes,  b}^  the  washing  of  linen  soiled  with  the  evacuations 
of  the  sick,  or  by  the  direct  flowing-  of  sewer-water  into  the 
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rivers.  As  to  microbes  of  tlie  air,  if  pure  and  filtered  waters 
may  sometimes  introduce  them  into  our  intestines  it  is  by  a 
--physiological  act,  that  of  respiration,  which  singularlj'  com- 
pletes this  infection  as  concerns  the  number  and  variety  of 
bacterian  and  cryptogamic  species. 

Sterilization  of  Drinking-Water  by  Heat. 

When  water  is  heated  from  its  ordinarj^  temperature  to 
100°  C,  it  loses  a  great  part  of  the  microscopic  organisms  it 
contains,  but  not  all  of  them — according-  to  the  well-known 
works  of  Pasteur,  Chamberland,  and  Brefeld;  Professor  Tyn- 
dall,  it  is  true,  has  held  a  contrary  opinion,  but  experimental 
facts  do  not  support  him. 

These  are  the  experiments  which  I  have  made  during  the 
past  seven  j^ears  or  thereabouts  to  establish  the  progressive 
disappearance  of  bacteria  from  water  subjected  to  the  action 
of  heat  ("  Semaine  Medicale,"  No.  31,  July,  1884).  The  water 
upon  which  the  experiment  was  to  be  made  was  placed  m  a 
melting-pot  of  a  capacity  of  4  to  5  litres  previously-  brought  to 
about  300°  C.  and  then  cooled.  This  water  was  immediately 
subjected  to  a  primary  analj'sis,  then  it  was  brought  to,  for 
example,  45°  C;  after  keeping  it  at  this  temperature  for  a 
quarter  of  an  hour,  a  second  analysis  was  made;  then  there 
was  an  increase  in  the  temperature  of  the  water  to  50°  C, 
then,  after  fifteen  minutes,  another  analysis;  and  so  on  up  to 
100°  C.  A  sufficiently  adequate  system  of  heating  must  per- 
mit the  very  rapid  elevation  of  the  liquid  to  the  indicated  ther- 
momctric  haltmg  places;  in  my  experiments,  the  duration  of 
these  successive  ascensions  did  not  exceed  half  a  minute. 

In  order  to  calculate  the  rapidity  with  which  water  thus 
treated,  abandoned  to  the  air — to  the  fall  of  atmospheric  im- 
purities— and  to  the  germs  of  microbes  which  have  resisted 
100°  C,  recovers  a  number  of  organisms  equal  to  the  primi- 
tive number,  it  is  sufficient  to  make  new  enumerations  in 
12  or  24  hours.  I  need  not  say  that  these  experiments  must 
be  surrounded  by  the  precautions  usual  in  micrography: 
the  pipettes  used  in  drawing  the  water  must  be  free  from 
germs,  and  the  thermometers  plunged  into  the  water  in  order 
to  measure  the  degree  of  heat  must  be  sterilized  either  at  a 
high  temperature  if  their  scale  permits  or  by  means  of  acids 
or  of  sublimate. 
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Table  I.,  ^iven  below,  was  obtained  with  water  from  the 
Seine  (?)  drawn  in  June,  1884,  from  the  faucet  of  my  labora- 
tory at  the  Observatory  of  Montsouris. 

Table  I. 

Seine  water  from  the  basin  of  Villejuif  (?). 

Bacteria  to  the 
Cubic  Centimetre. 

4(J4.0 

396.0 

33.0 

20.8 

9.6 

6.6 

2.8 

3.3 


Temperature 
>f  the  water. 

20°  C, 

. 

. 

45°  C.  during-  15  minutes, 

65°  C. 

a 

a 

65°  C. 

a              a 

75°  C. 

a 

iC                     (( 

85°  C. 

iC 

<i              ei 

95°  C. 

ei 

a               li 

100°  C. 

a 

a              a 

The  same  water  left  at  24°  after  ebu 

After  24  hours,       .... 
After  48  hours,       .... 


lition  gives: 

2.4 
.     116.0 


After  an  interval  of  ten  days,  another  experiment  was 
made  in  the  same  manner  with  Seine  water  drawn  at  Ivry 
near  the  hydraulic  pumps  of  Port-a-l' Anglais. 

The  results  obtained  are  given  in  Table  II. 


Table  II. 
Seine  water  drawn  at  Ivry. 


Bacteria  to  the 
Cubic  Centimetre. 

848.0 
640.0 
132.0 

40.0 

27.2 

26.4 

14.4 
5.2 


The  same  water  left  at  27°  C.  after  boiling-  gives: 

After  24  hours, 2.6 

After  48  hours, 1,072. 


Temperature 
of  the  water. 

000  p 

. 

. 

43°  C.  during 

15 

minutes. 

50°  C. 

60°  C. 

70°  C. 

80°  C. 

90°  C. 

100°  c. 
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Tables  I.  and  II.  prove  that  the  number  of  bacteria  in 
drinking'- water  diminishes  with  variable  speed,  from  the  ordi- 
nary temperature  to  100°  C.  The  explanation  of  this  fact 
has  been  furnished  by  my  previous  researches  upon  the  re- 
sistance of  schizomycetes  to  heat  ("  Annuaire  de  Montsouris," 
1881,  §  VIL,  p.  453). 

From  the  ordinary  temperature  to  45°  C,  bacteria  disap- 
pear from  the  water  slowly;  this  is  due  to  the  fact  that  the 
majority  of  microbes  easily  endure  this  degree  of  heat,  which 
is  disagreeable  for  the  animal  species;  meanwhile  various  mi- 
crococci and  some  delicate  bacteria  are  strongly  affected ;  and 
if  the  temperature  of  45°  C.  be  long  maintained,  they  disap-. 
pear  little  by  little  and  forever. 

At  50°  C.  and  55°  C.  the  tables  show  a  very  considerable 
decrease  (from  10  to  1)  in  the  number  of  microscopic  organ- 
isms living  in  drinking-waters;  this  is  due  to  the  prompt  and 
final  disappearance  of  common  bacteria  and  many  micrococci. 
At  60°  C.  the  mucoringe,  the  algae,  and  the  majority  of  cocci 
perish. 

From  60°  C.  to  80°  C.  quantitative  analysis  does  not  show 
a  very  perceptible  decrease  in  the  number  of  microbes;  with 
the  exception  of  some  rare  species,  which  have  a  faculty  of 
growing  at  about  70°  C,  the  adult  bacteria  are  dead,  and  the 
liquid  contains  only  their  germs,  which  weaken  and  disappear 
more  or  less  completely  under  the  growing  action  of  the  heat. 

Nutritive  media  inoculated  with  water  between  60°  C.  and 
70°  C.  present  almost  exclusively  bacillary  species. 

After  fifteen  minutes'  boiling,  the  specimens  of  water  with 
which  I  have  experimented  still  contain  on  an  average  four 
germs  of  bacilli  to  the  cubic  centimetre. 

I  wish  to  insist  especiallj^  upon  this  important  point: 
namely,  that  ebullition  maintained  for  some  time  frees  water 
of  microscopic  organisms  in  the  proportion  of  995  out  of  1,000. 
These  numbers  are  not  absolute,  depending,  as  may  easily  be 
understood,  upon  the  nature  of  the  microbes  contained  in  the 
water.  If  a  water  contains  only  bacteria  and  micrococci, 
some  minutes'  boiling  suffices  to  purif^'-  it  completely ;  if,  on 
the  contrary,  the  germs  of  bacilli  are  numerous  in  it,  its  purifi- 
cation is  slow,  difficult,  incomplete,  and  perhaps  not  obtained 
even  when  the  temperature  is  maintained  at  100°  C.  for  sev- 
eral hours. 
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Recently  my  pupil  and  friend  M.  Wada,  engineer,  chief  of 
the  meteorological  service  at  the  Imperial  Observatory  of 
Tokio,  devoted  himself  to  some  analogous  researches  in  my 
laboratory,  the  results  of  which  are  given  in  Tables  III.  and 
IV.  This  experimenter  did  not  operate  in  tlie  same  manner 
as  has  been  described  above;  the  water  drawn  from  the  faucet 
was  placed  in  a  small  metallic  vessel,  then  rapidly  raised  to 
50°  C. ;  in  a  second  experiment  to  60°,  70°,  etc.  The  duration 
of  the  ascension  of  temperature  was  observed  each  time,  vary- 
ing from  three  to  ten  minutes;  the  desired  temperature  ob- 
tained and  kept  during  ten  minutes,  the  analysis  was  effected 
by  inoculating  plates  of  peptonized  gelatin. 


Table  II] 

[. 

Ourcq  water. 

Temperature 

Bacteria  to  the 

of  the  water. 

Cubic  Centimetre 

14°  C,        . 

. 

.     460,800.0 

50°  C.  during 

10  minutes. 

GOO.O 

60°  C. 

((              a 

GO.O 

70°  0.        " 

a              a 

88.8 

80°  C. 

a              (( 

62.4 

90°  C. 

a              i( 

26.4 

100°  C. 

10  minutes, 

0.5 

100°  C.  during 

20  minutes, 

0.0 

Table  IV. 
Vanne  water  drawn  from  the  reservoir  of  Montrouge. 


Temperature 

Bacteria  to  the 

of  the  water. 

Cubic  Centimetre 

13°  C, 

. 

. 

4,800.0 

50°  C.  during  10 

minutes. 

175.0       . 

60°  C. 

il 

It 

a 

175.0 

70°  C. 

iC 

i< 

(C 

3.0 

80°  C. 

cc 

i< 

C( 

1.7 

90°  C. 

ii 

a 

« 

0.3 

100°  c. 

l( 

a 

ii 

0.0 

100°  c. 

(C 

20 

a 

0.0 

The  experiments  of  M.  Wada,  like  my  own,  show  that  it  is 
between  the  temiDoratures  of  14°  C  and  50°  C  that  the  greater 
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part  of  micro-org-anisms  disappear  from  water.  Beyond  90° 
C.  they  become  exceedingly  rare;  at  100°  C.  it  is  difficult  to 
prove  the  presence  of  one  bacterium  to  the  cubic  centimetre 
when  nutritive  gelatin  is  used. 

However  impoverished  in  micro-organisms  these  waters 
may  become  by  some  moments'  boiling,  they  very  rapidly  re- 
cover the  number  of  lost  bacteria  when  exposed  to  the  con- 
tact of  the  air  (see  Tables  I.  and  II.).  Generally,  the  number 
of  bacteria  has  rather  diminished  than  increased,  after  a 
period  of  twenty-four  hours,  w^hich  is  probably  owing-  to  the 
continued  action  of  the  heat  after  ebullition  and  during-  the 
cooling-  of  the  vessel;  but  forty -eig-ht  hours  later,  the  growth 
of  bacteria  is  such  that  these  heated  waters  generally  contain 
a  greater  number  of  bacteria  than  they  showed  before  they 
were  submitted  to  the  action  of  heat.  This  phenomenon  is 
known  to  be  due  to  the  destruction  of  bacterian  virus. 

It  may  be  concluded,  from  this  array  of  facts,  that,  in  the 
absence  of  perfect  filters,  the  suspected  water  may  be  rid  of 
almost  all  the  microbes  it  contains,  by  heating  it  for  some 
minutes.  Experience  having-,  moreover,  proven  that  there 
exist  no  pathogenic  bacteria  whose  germs  can  withstand  100° 
C,  one  may  conclude  that  previous  boiling  of  waters  is  a  cer- 
tain prophylactic  measure  ag-ainst  the  epidemics  which  origi- 
nate in  the  diffusion  of  bacteria  in  drinkuig-waters. 

Water  kept  at  110°  to  115°  C.  for  a  quarter  of  an  hour, 
inoculated  in  doses  of  one  to  several  litres  in  media  favorable 
to  the  culture  of  bacteria,  shows  itself  deprived  of  every 
g-erm;  based  upon  this  fact,  several  manufactories  have  con- 
structed apparatuses  intended  for  the  sterilization  of  waters 
considered  pathog-enic.  The  apparatus  which  seems  to  fulfil 
these  requirements  best  has  recentl^^  been  made  by  M.  Rouart 
and  Geneste-Herscher. 

"This  apparatus  (see  Fig.  25)  is  composed:  1st,  of  a  boiler 
A;  2d,  of  a  receiver  B;  3d,  of  a  clarifier  D;  and,  when  neces- 
sary, of  an  additional  receiver  C. 

The  boiler  is  formed  of  a  coil  E,  in  which  the  water  which 
is  to  be  freed  from  g-erms  circulates,  and  of  a  little  reservoir  A, 
serving  as  a  regulator.  The  receiver  consists  of  a  coil  F,  into 
w^hich  the  sterilized  water  passes;  this  coil  is  surrounded  by  a 
receiver  B,  through  which  runs  the  water  to  be  sterilized ;  the 
additional  receiver  C  includes  a  coil  making  connection  wath 
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receiver  B  and  placed  in  a  reservoir  open  at  the  top;  finally, 
the  clarifier  D  is  simply  a  filtering  apparatus  formed  of  layers 
of  gravel;  it  is  intended  to  arrest  the  passage  of  matters  held 
in  suspension  by  the  heated  water. 

The  sterilization  is  effected  as  follows: 

City  water,  conveyed  by  a  tap  into  the  tube  E,  enters  re- 
cipient B,  containing  the  coil;  then  it  passes  through  the 
tube  in  S,  EE  (according  to  the  arrows)  into  the  coil  of  the 
boiler  arranged  in  the  interior  of  the  furnace;  during  this 
passage,  the  water  is  brought  to  a  high  temperature  and  pene- 
trates into  the  little  boiler;  then,  by  means  of  the  opening  FF 


Fig.  25.— Messr'!.  Rot  art  and  &E^ESTE  Herscher  s  Apparatus  for  Sterilizing  Water 
AT  High  Temperatures. 

it  crosses  the  coil  of  the  receiver,  the  second  receiver  C  if 
necessary,  and  is  finally  clarified  through  the  gravel  filter  D. 
The  purpose  of  the  receiver  is  to  economize  in  combustibles; 
by  its  use,  the  water  to  be  sterilized  is  heated  and  the  steril- 
ized water  is  cooled ;  it  arrives  in  the  coil  of  the  furnace  al- 
ready heated. 

The  course  of  the  liquid  to  be  sterilized  is  regulated  in  such 
a  manner  that  the  water  may  be  brought  to  a  temperature 
between  115°  C.  and  130°  C.  in  ten  to.  fifteen  minutes;  before 
commencing  the  operation,  in  order  to  free  the  coils  of  the 
receiver  and  clarifier  of  germs,  a  current  of  vapor  under  a 
pressure  of  about  two  atmospheres  is  passed  through;  this  is 
equivalent  to  washing  with  a  sterilizing  element  at  135°  C; 
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the  makers  of  this  apparatus  estimate  that  1  kg-,  of  charcoal 
is  sufficient  to  sterilize  100  htres  of  water;  they  advocate  its  use 
in  places  or  localities  in  which  epidemics  reign  that  are  due  to 
the  action  of  drinking-water  contaminated  with  pathogenic 
microbes,  in  hospitals  and  barracks — in  short,  in  localities  in 
which  there  is  reason  to  suspect  that  the  inhabitants  will  be 
sufficiently  neglectful  of  the  rules  of  elementary  hygiene  in 
abstaining  from  submitting  the  contaminated  waters  either 
to  sterilization  by  boihng  or  by  means  of  filters  recognized  as 
excellent. 

Municipalities  and  administrations  cannot  be  too  careful  in 
serving  to  the  inhabitants  of  cities  and  country,  to  children  in 
schools,  soldiers  at  the  barracks,  sailors,  etc.,  water  of  almost 
absolute  microbic  purity,  and  in  w^atching"  that  no  cause  of 
contamination,  either  direct  or  indirect,  may  pollute  the  cur- 
rent of  water  and  its  sources.  In  case  an  epidemic  arises,  it 
should  be  their  duty  to  declare  as  obligatory,  and  if  necessary 
to  force,  the  use  of  water  sterilized  either  by  means  of  effica- 
cious filters  or  by  boiling  at  100°  C.  or  more.  The  value  of  the 
life  of  a  man  cannot  be  measured  by  the  insignificant  cost  of 
the  litre  of  water  freed  from  germs,  which  he  can  consume  in 
twenty-four  hours. 
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